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ABSTRACT
Digital Innovation towards a Service-Dominant Business: A Clinical Inquiry into Georgia
Pacific’s Connected Restroom Initiative
by
Jung Hwan Kim
November 2020
Chair: Dr. Lars Mathiassen
Major Academic Unit: Doctorate in Business Administration
The rapid and pervasive digitalization of businesses has spawned value creation by changing the
nature and structure of products and services. At the same time, organizations have been
challenged to cope with dynamic business landscapes as they apply digital technologies to renew
their competitive positions. In this context, we aim to explore how organizations develop digital
innovation initiatives to transform a traditional product-dominant business towards a servicedominant one and how the initiatives are constituted and entangled within and across the
initiative stages. Based on close collaboration with Georgia-Pacific Consumer Products
Professional Division (GP PRO), we explore the path trajectory of the organization’s strategic
connected restroom initiative through four stages: (idea-focus) initiation, (technology-focus)
experimentation, (customer-focus) commercialization, and (process-focus) organization.
Drawing on a clinical inquiry approach, we investigate the digital innovation initiative as
combinations of strategic moves (co-evolution, reconfiguration, and renewal) and architectural
moves (sensing usage, analyzing traces, and co-creating services). As a result, the dissertation
contributes to the literature by adding new knowledge about the role of digital innovation in
transforming incumbent product-oriented organizations towards a service-dominant focus as well
as to practitioners by providing insights into the key challenges and opportunities they encounter
in such initiatives.
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I
I.1

INTRODUCTION

Research Motivation

As digital technology penetrates into the core of organizations, we witness a significant
digitalization of their products, services, and processes over the last decade (Kohli and Melville
2019; Nambisan et al. 2017; Svahn and Henfridsson 2012; Yoo 2010; Yoo et al. 2012; Yoo et al.
2010a). Digitalization is “the encoding process of analog information with a digital format and
the possible subsequent reconfigurations of the socio-technical context of production and
consumption of the product and services” (Eaton 2012, p. 39). At the same time as the rapid and
pervasive digitalization of businesses has spawned value creation by changing the nature and
structure of products and services (Nambisan et al. 2017), organizations have been challenged to
cope with dynamic business landscapes by applying digital technologies to renew their
competitive positions (Kohli and Melville 2019). For example, John Chambers, a retired CEO of
Cisco, predicted that 40% of companies would be dead if they fail to go digital, and that 70% of
companies would attempt to go digital, but only 30% of those would succeed (Bort 2015). A
Gartner survey also stated that 67% of business leaders say their companies will no longer be
competitive if they cannot be significantly more digital by 2020 (Wiles 2018). Therefore,
organizations have regarded digitalization as a high priority or do-or-die imperative.
As such, the prevalence of digital technology has led to the emergence of a new kind of
innovation (Kohli and Melville 2019; Nambisan et al. 2017). Digital innovation is defined as the
use of digital technologies to generate or change market offerings; it has altered entire industries
by creating and reshaping business models, structures, and processes for improved performance
(Iansiti and Lakhani 2014; Kohli and Melville 2019; Nambisan et al. 2017). Digital innovation
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also allows organizations to solve their traditional business problems by affecting products and
services as well as the internal structures and processes of the organizations (Haffke et al. 2017).
Hence, in order to be sustainable in the digitalized business environments, organizations sense
and respond to new opportunities and threats through continuous adaptations and proactive
changes.
As a cumulative view of digital innovations and their initiatives, digital transformation refers to a
process whereby organizations substantially change their business models, structures, and
processes with digital technologies (Li et al. 2018; Vial 2019; Westerman et al. 2011). While
digital transformation becomes increasingly important to business research and practice, it
involves numerous managerial and organizational challenges (Hartl and Hess 2017; Kutzner et
al. 2018; Piccinini et al. 2015). Even product-oriented manufacturing organizations have been
challenged to shift their business focus by embedding physical products into digital services
(Bilgeri et al. 2017) and by transforming their business models to achieve “new efficiencies and
other benefits through advanced analytics and algorithms based on the data generated by
equipment” (Iansiti and Lakhani 2014, p. 91). As such, product-oriented organizations have
focused on efforts to introduce services to their customers by combining products and services in
ways that highlight the pathways toward service innovation and related capabilities for digital
transformation (Goduscheit and Faullant 2018). For instance, General Electric (GE) transformed
its business model from selling industrial hardware and repair services to providing consulting
and managerial services through the Internet of Things (IoT) and data analytics technologies
(Iansiti and Lakhani 2014). Similarly, the automotive manufacturer, Audi, changed the nature of
its car offerings through digital innovation that leverages data analytics (Dremel et al. 2017).
Thus, digital innovation endeavors in many cases require traditional product-oriented
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organizations to strategically transform their business models towards service-dominant
businesses based on digital technologies.
In spite of the increasing need for digital innovation and transformation with pressures from
customers, competitors, and markets, the transformative impacts of digital technology on
product-oriented organizations have been less studied in the IS literature (Piccinini et al. 2015;
Westerman et al. 2011; Yoo et al. 2010a). There has also been a lack of studies on integrated
frameworks to explain how those organizations can successfully transform from a productdominant to a service-dominant business through digital innovation initiatives (Barrett et al.
2015; Kohli and Melville 2019; Vial 2019). Digital transformation is harder than traditional
changes in organizations, and its initiatives more rarely achieve success (McKinsey&Company
2019). Since digital transformation also requires breaking existing norms and practices, it is
difficult for organizations to effectively build digital innovation paths and capitalize on business
opportunities. Therefore, there is a critical need to understand how product-oriented
organizations develop and utilize digital innovation initiatives to transform their business
models, structures, and processes by harnessing their digital innovation capabilities.
I.2

Research Approach

This dissertation concerns incumbent organizations in the traditional product-oriented industries
(e.g., manufacturing organizations) with the objectives of investigating (1) the organization’s
strategy for digital innovation initiatives, (2) its approach to pursue the strategy, (3) its
challenges and enablers during the initiatives, and (4) the outcomes in terms of digital innovation
and business operations. Accordingly, we explore the following research questions:
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(1) How do incumbent organizations develop digital innovation initiatives to
transform from a product-dominant to a service-dominant business?
(2) How are digital innovation initiatives constituted and entangled within
and across the initiative stages?
The unit of analysis is an organization’s digital innovation initiative with a focus on the
innovation path trajectory to transform its business focus from a product-dominant to a servicedominant business. In detail, the dissertation explores (1) the background in the broader context
of developing digital innovation initiatives in the organization, (2) the events and structures that
shape digital innovation initiatives, and (3) the intermediate and delivered innovation outcomes.
We also focus on (1) the organization’s evolving configuration of its digital innovation
initiatives, (2) how the initiatives shift from delivering products to co-creating services, and (3)
how the initiatives are managed for transformation towards a service-dominant business.
To answer the research questions, we theoretically frame digital innovation moves that facilitate
organizations to transform their business models, structures, and processes. Prior studies have
noted that digital innovation initiatives can be triggered by changing organizations’ strategic
focus and their digital technology architectures (Bharadwaj et al. 2013; Henfridsson et al. 2014;
Tanriverdi et al. 2010; Yoo et al. 2010a). Therefore, we identify digital innovation moves as
combinations of strategic moves and architectural moves. The strategic moves represent how
organizations move to meet corporate and competitive strategies (1) by identifying attractive
market positions and increasing organizations’ agility and dynamism (co-evolution), (2) by
orchestrating their innovation capabilities (reconfiguration), and (3) by creating new sources of
competitive advantages (renewal) (Tanriverdi et al. 2010). The architectural moves represent
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how organizations leverage digital technologies to restructure their architectures with (1) IoT
technologies for sensing usage, (2) data analytics technologies for analyzing traces, and (3)
platform technologies for co-creating services. Thus, we posit that digital innovation initiatives
can be initiated and developed by such digital innovation moves towards a service-dominant
business.
Empirically, rooted in engaged scholarship which emphasizes an active collaboration with
industry practitioners (Mathiassen 2002; Mathiassen and Nielsen 2008; Van de Ven 2007), we
conducted a research collaboration with a product-oriented manufacturing organization, GeorgiaPacific (GP), which has recently adopted digital innovation for transforming its business model.
GP is one of the world’s leading manufacturers of tissue, pulp, paper, packaging, building
products, and related chemicals; it employs over 30,000 employees in over 180 locations
worldwide2. Since GP has taken on the challenges of seeking ways to digitally transform its
business, we focus on a significant digital innovation initiative in Georgia-Pacific Consumer
Products Professional Division (GP PRO). One primary goal of this division is to deliver total
restroom solutions for commercial facilities to provide a great experience for customers,
custodians, and managers. Specifically, we focus on the emergence of its most significant digital
service innovation, the KOLO Smart Monitoring System3. The KOLO system is an IoT-based

2

3

Source: www.gp.com.

The KOLO Smart Monitoring System, winner of the 2018 ISSA Innovation Award in the Services & Technology
category, features GP PRO’s new open architecture communication platform that provides reliable, customizable,
and secure monitoring and analysis of connected away from home restroom fixtures. Using secure, proprietary,
cloud-based wireless technologies, and cutting-edge sensors, and sensing technology, the KOLO system allows for
timely and customized communication between connected restroom fixtures and facility managers through a mobile
and web application. The KOLO system is currently available on a number of GP PRO dispensers, including select
enMotion® and enMotion® Flex paper towel dispensers, CompactQuad® tissue dispensers, and enMotion® soap
dispensers. (Source: https://www.gppro.com/gp/solutions/kolo-smart-monitoring-system)
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offering that embeds proprietary sensors and communication technologies into its industryleading devices. It also serves as a platform for co-creation with business and technology
partners. The associated digital applications enable custodians to receive timely alerts and status
reports via mobile devices; they also enable managers to get a real-time view of usage and
maintenance activities from devices installed throughout their facilities.
In this dissertation, we adopted clinical inquiry (Schein 1995; Schein 2007) as a collaborative
practice research approach (Mathiassen 2002) with GP PRO. As clinical inquiry is
fundamentally driven by the clients’ desire to solve their problems in organizations, this
dissertation provided practical insights to help GP PRO (1) understand the path trajectory of its
digital innovation initiatives and (2) develop a value co-creation roadmap for future initiatives.
For this, we collected both primary and secondary data from GP PRO, including semi-structured
interviews, internal archival documents (e.g., presentations, meeting notes, and personal
communications), and press releases, to make sense of existing path trajectories. In addition, we
conducted a series of workshops and collaboration meetings between December 2018 and March
2020 to help develop a roadmap for future initiatives. Based on the collected data, we analyzed
GP PRO’s connected restroom initiative over a 5-year period with four stages—(idea-focus)
initiation, (technology-focus) experimentation, (customer-focus) commercialization, and
(process-focus) organization, drawing on our theoretical framing of digital innovation moves.
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II
II.1

THEORETICAL FOUNDATIONS

Digital Innovation

Innovation is a concept of “newness” or “novelty” at its core. Prior research has defined
innovation as “new products and processes” (Tushman and Moore 1988), “a new idea, which
may be a recombination of old ideas, a scheme that challenges the present order, a formula, or a
unique approach” (Van de Ven 1986), “the production or emergence of a new idea” (Gupta et al.
2007) , and “the embodiment, combinations, or synthesis of knowledge in original, relevant,
valued new products, processes, or services” (Luecke et al. 2003). As such, innovation
fundamentally includes creatively generating ideas and concepts, its emergent and development
characteristics, and practical applications of the ideas (Gupta et al. 2007; Tushman and Moore
1988; Wenger 1999). In various business disciplines, innovation has been manifested as
technological innovation (Utterback 1971), product innovation (Dougherty 1992), process
innovation (Swanson 1994), or service innovation (Lusch and Nambisan 2015).
Along with the rapid and pervasive digitalization of business environments, digital technology is
regarded as a source of inspiration in innovation (Svahn and Henfridsson 2012). Digital
technology is defined as “combinations of information, computing, communication, and
connectivity technologies” (Bharadwaj et al. 2013, p. 471), which makes (tangible) products
reprogrammable, addressable, sensible, communicable, memorable, traceable, and associable
(Yoo 2010; Yoo et al. 2010a). While tangible products with physical materiality refer to
“artifacts that can be seen and touched, that are generally hard to change, and that connote a
sense of place and time,” digital products with digital materiality refer to “what the software
incorporated into an artifact can do by manipulating digital representations” (Yoo et al. 2012, p.
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1398). As such, organizations have attempted to incorporate digital technology and its
capabilities into tangible products that are previously recognized as artifacts with purely physical
materiality. This shift offers great opportunities to incumbent product-oriented organizations,
while also exposing them to significant challenges.
II.1.1

Dual Regimes of Digital Innovation

The pervasive integration of digital technology with tangible products requires organizations to
rethink the concept of innovation to tackle digitalization. As a result, organizations combine
different innovation regimes in digitalized business environments (Svahn and Henfridsson 2012;
Yoo et al. 2010a). Svahn (2012) stated that “a new innovation regime will emerge as tangible
products become increasingly digitalized. Such a regime unfolds from a different set of rules or
fundamental mechanisms defining the elements and friction constituting the interplay between
technology and people” (p. 21). Product-oriented manufacturing organizations, in particular,
need to establish two innovation regimes for their innovation processes—product innovation and
digital innovation (Svahn and Henfridsson 2012).
Since successful new products and services are vital to organizations, product innovation is
critical by linking technology possibilities with market and customer needs (Dougherty 1992;
Dougherty and Hardy 1996). Product innovation is an innovative way to develop new products
with different technologies, which significantly offer higher benefits, such as new market
opportunities and customer benefits, than existing products (Aboulnasr et al. 2008). Previous
research has recognized product innovation as a primary means of renewal which enables
organizations to survive and prosper in dynamic business environments, along with fast changes
in customers and technologies (Danneels 2002; Dougherty 1992).
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In the perspective of innovation regimes, product innovation is “most efficiently managed
through hierarchical organization structures, holding the development of modular products (or
hierarchical architectures) under strictly linear development process” (Svahn and Henfridsson
2012, p. 3348). For this, organizations facilitate new physical artifacts with a linear development
process and behavioral control mechanism, emphasizing the physical structure with a modular
architectural design that allows for efficient reuse of assets (Svahn and Henfridsson 2012). As
such, product innovation is organization-centric, shaped in the industries where organizations
develop new physical artifacts with hierarchical architectures.
As digital technology changes the nature of product innovation, digitalization reshapes product
innovation with digital connectivity and convergence by radically reconfiguring the design and
production of most tangible products beyond the traditional concept of product innovation
(Lyytinen et al. 2016). For example, the emergence of IT-embedded product, which refers to “a
conventional product that embeds IT hardware and software to produce product features and
functions that are perceived to be new by customers” (Tarafdar and Tanriverdi 2018, p. 718),
makes organizations innovate products by reengineering them to embed digital components,
which in turn, develops novel features and functionalities (Tarafdar and Tanriverdi 2018).
Svahn and Henfridsson (2012) addressed that, as another innovation regime, digital innovation is
largely network-centric innovation in which value can be co-created by independent actors in the
networks such as two-sided markets or shared platforms (Lyytinen et al. 2016; Svahn and
Henfridsson 2012). Digital innovation emphasizes the functional structure with a generative
design that encourages the reuse of general functional patterns in innovation networks. Digital
innovation also needs to be considered in the product-centric perspective, which involves new
combinations of tangible and digital products for new product offerings (Kohli and Melville
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2019). Combining two distinct innovation regimes, prior studies propose digital product
innovation that emphasizes the product innovation perspective with digital technologies
(Lyytinen et al. 2016; Svahn 2012); therefore, digital product innovation provides academic and
practical insights to understand and develop digital innovation initiatives when organizations
transform their businesses.
II.1.2

Digital Innovation

Digital innovation has been defined as “the carrying out of new combinations of digital and
physical components to produce novel products” (Yoo et al. 2010a), “an innovation enabled by
digital technologies that lead to the creation of new forms of digitalization” (Yoo et al. 2010b),
and “the creation of (and consequent change in) market offerings, business processes, or models
that result from the use of digital technology” (Nambisan et al. 2017). Explicitly, Skog (2018)
stated that digital innovation is “the process of combining digital and physical components to
create novel devices, services or business models, bundling them to constitute and enable market
offerings, and embedding them in wider socio-technical environments to enable their diffusion,
operation and use” (p. 433). Those definitions capture innovation outcomes such as products,
services, processes, and platforms as well as innovation processes combining digital and physical
components in the new forms of products (Kohli and Melville 2019; Nambisan et al. 2017). As
such, digital innovation involves creating and launching new digital products and services. It has
also been used to explain managerial challenges in which incumbent organizations have
substantial experience in traditional “physical” product development with organizational
arrangements. Therefore, we define digital innovation as the use of digital technologies to
generate or change market offerings (e.g., products, services, platforms) as well as business
models, structures, and processes.
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Prior studies on digital innovation have widely examined the adoption of digital innovation
(Fichman 2004; Teo et al. 2003), the design of digital innovation (Markus et al. 2002; Siponen et
al. 2006), organizational changes and innovation processes (Agarwal and Sambamurthy 2002;
Bygstad 2010; Fichman and Kemerer 1999; Swanson 1994), innovation strategy and capabilities
(Nylén and Holmström 2015; Singh et al. 2011; Wiesböck and Hess 2018), and product
architecture for organizing digital innovation (Henfridsson et al. 2014; Yoo et al. 2010a). It has
also concerned the paradoxes and dilemmas of organizations in managing digital innovation
(Kallinikos et al. 2013; Lyytinen et al. 2016; Nambisan 2013; Tiwana et al. 2010; Yoo et al.
2010a), innovation processes and outcomes (Boland Jr. et al. 2007; Lee and Berente 2012), and
digital innovation management (Nambisan et al. 2017; Svahn and Henfridsson 2012).
Specifically, Kohli and Melville (2019), based on their literature synthesis, developed a
theoretical framework of digital innovation (Figure 1). Their framework includes “activities of
initiating (triggers, opportunity identification, decision-making), developing (designing,
developing, adopting), implementing (installing, maintaining, training, incentives), and
exploiting (maximizing returns, leveraging existing systems/data for new purposes)” (p. 202).
Those activities interact with internal organizational environments (business strategies, cultures,
knowledge management, and ways of doing) and external competitive environments (fads,
fashions, consumer and market requirements), which in turn, lead to digital innovation outcomes
on products, services, and processes.
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Digital Innovation Actions

External Competitive Environment

Digital Innovation
Outcomes

INITIATE

DEVELOP

IMPLEMENT

EXPLOIT

Product
Service
Process

Internal Organizational Environment

Source: Adopted from Kohli and Melville (2019)

Figure 1. Digital Innovation Framework

Since digital technology differs from earlier technologies, the nature of digital innovation can be
characterized by three unique properties of digital technology: reprogrammability, data
homogenization, and self-reference (Yoo et al. 2010a). First, a digital device consists of three
units—processing unit, storage unit, and data (Langlois 2007). A processing unit executes
digitally encoded instructions; a storage unit holds those instructions; the data is manipulated in
the same format and locations (Yoo et al. 2010a; Yoo et al. 2010b). Digital data can be
manipulated with new instructions, and the architecture offers flexibility in the way data is
manipulated. Thus, a digital product is reprogrammable, which refers to the ability of a digitized
artifact to accept new instructions and to modify its behaviors (Yoo et al. 2010b).
Reprogrammability enables digital products to perform additional and extensive functions
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beyond their original purposes. For example, devices such as smartphones and tablets can be
reprogrammed when installing new software applications on them.
Second, a digital signal transforms an analog signal into a set of binary numbers (Tilson et al.
2010b). All data accessible by digital artifacts are homogenous; that is, any digital contents can
be stored, transmitted, processed, and displayed using the same digital devices and networks
(Yoo et al. 2010a). Furthermore, heterogeneous digital data can be combined easily with other
digital data to deliver various services. Data homogenization dissolves product and industrial
boundaries, such that organizations need to develop new digitized products in the dynamic and
fluid perspective (Yoo et al. 2010a).
Third, the self-referential property of digital technology expands the creation and availability of
digital devices, networks, services, and contents (Benkler 2006; Hanseth and Lyytinen 2010).
Along with digital ubiquity (Yoo et al. 2010b), the widespread diffusion of digital technologies
accelerates the positive network externalities of digital technology and innovation. This virtuous
cycle of digital technology and innovation supports lowering entry barriers, decreasing learning
costs, and accelerating diffusion rates as well as democratizing innovation on which anyone can
participate (Yoo et al. 2010a).
The aforementioned fundamental properties of digital technology develop a powerful set of reenforcing forces—digital convergence and digital generativity—that facilitate the socio-technical
dynamics of digital innovations (Yoo et al. 2012; Yoo et al. 2010b). Digital convergence refers
to the continuous integration of diverse and heterogeneous digital technologies (Yoo et al.
2010b). Digital convergence facilitates the recombination process of devices, networks, services,
and contents that were originally created for different purposes. Hence, digital convergence (1)
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offers organizations new ways to differentiate customer or user experience, (2) changes the
nature of products towards becoming digital platforms on which new services, contents,
networks, and devices can be developed, and (3) enables organizations to establish digital service
architectures for their products and strategically control them as part of their innovation
trajectory (Tilson et al. 2010a; Yoo et al. 2012; Yoo et al. 2010b).
Further, digital generativity refers to “a technology’s overall capacity to produce unprompted
change driven by large, varied, and uncoordinated audiences” (Zittrain 2006, p. 1980). As a core
characteristic of digital innovation, generative capability assumes that “once the products that
provide the basis for organizational functioning become inherently dynamic and malleable they
inevitably trigger consequent changes in organizational functions” (Svahn et al. 2015, p. 4142).
According to Yoo et al. (2010b), digital generativity (1) includes a high degree of equivocality,
(2) enables continuous reconfigurations and refinements of products and services which foster
unbounded innovation and product and service architectures, and (3) leads to wakes of
innovation (Boland Jr. et al. 2007). For example, higher levels of generativity make
organizations quickly discover novel ideas, which develop faster, more dynamic and agile
innovation process than the linear development process widely used for product innovation (Yoo
et al. 2010b). In sum, digital convergence and digital generativity are key characteristics of
exploring new product and service designs, new business models, and organizational structures
with pervasive digital technologies.
II.1.3

Digital Transformation

The rapid proliferation of novel digital technologies (e.g., IoT, data analytics, cloud computing,
platform technologies) has significantly changed competitive dynamics of industries as well as
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the nature of organizations’ business models, structures, and processes (Fitzgerald et al. 2014;
Hartl and Hess 2017; Piccinini et al. 2015; Siebel 2019; Skog 2019; Westerman et al. 2011). As
the “invisible engines” at the center of digital innovation (Evans et al. 2008), digital technologies
have forced organizations to find ways to innovate products or services by devising “strategies
that embrace the implications of digital transformation and drive better operational performance”
(Hess et al. 2016, p. 123). To cope with rapidly changing business environments and to fully
leverage the opportunities opened by digital technologies, organizations are triggered to rethink
the established models of innovation (Bilgeri et al. 2017), which in turn, transform and
restructure their businesses (Hartl and Hess 2017; Porter and Heppelmann 2014). For instance,
product-oriented organizations shift their business focus towards digital services to derive new
efficiencies and benefits based on digital data generated by products or equipment (Iansiti and
Lakhani 2014). However, although digital innovation is prevalent throughout industries,
organizations have frequently struggled with digital transformation (Hartl and Hess 2017; Wiles
2018). For example, 62% of organizations proceed a management initiative or transformation
program to make their business more digital, but 67% of these organizations have failed to make
a profit growth through their digital initiatives (Wiles 2018). In a sense, managing the challenges
involved in digital transformation is essential for practitioners and policy-makers to avoid
significant business and organizational failure (Piccinini et al. 2015; Skog 2019). Specifically,
digital transformation relies on the key business operations in entire organizations and
incorporates transformative changes in products, processes, organizational structures, and
management concepts (Matt et al. 2015). Accordingly, there is a critical need to understand the
holistic concept of digital transformation in organizations (Kutzner et al. 2018).
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In prior studies, digital transformation lacks a clear definition (Haffke et al. 2016; Kutzner et al.
2018; Nambisan 2018), because digital transformation is a messy, complex, and chaotic
phenomenon (El Sawy et al. 2010) as well as a continuous complex undertaking that
significantly reshapes organizations and their businesses. Matt et al. (2015) stated that it is
crucial to adequately and clearly define the concept of digital transformation, which helps
organizations successfully implement digital transformation. Haffke et al. (2016) argued that
“while the term lacks a clear definition, it highlights the transformational nature of digital
technologies for businesses, especially in large corporations with a long non-digital industry” (p.
2).
Digital transformation is defined as the use of digital technology to radically improve
organizations’ performance or reach, including re-envisioning customer experiences, operational
processes, and business models (Westerman et al. 2011). It can also be defined as “a process that
aims to improve an entity by triggering significant changes to its properties through
combinations of information, computing, communication, and connectivity technologies” (Vial
2019, p. 121). Digital transformation is often described as organizational practices driven by
managerial needs to leverage opportunities as well as to respond to threats in their business and
technology environments (Hinings et al. 2018; Sebastian et al. 2017; Skog 2019). Specifically,
Vial (2019) emphasized digital transformation as a process under which organizations sense and
respond to substantial changes taking place in their environment and later enhance their value
creation process with digital technologies. As such, digital transformation entails changes to
organizational structures and operations such as routines, practices, and IT architectures (Matt et
al. 2015); it also entails ways to use digital technology for process and product innovation. In a
sense, Skog (2019) explicitly defined digital transformation as “emergent processes of qualitative
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organizational change driven by continual digital innovation situated in digital ecosystems” (p.
27).
Digital transformation is regarded as a cumulative result of several digital innovations (Hinings
et al. 2018); for instance, Li et al. (2018) emphasized that “digital transformation … is likely a
never-ending iterative process” (p. 16). In addition, digital transformation is not the mere
digitalization of products and services; organizations rather implement digital transformation to
redefine their industries and value propositions (Hartl and Hess 2017; Porter and Heppelmann
2014). Taken together, in this dissertation, we define digital transformation as emergent
processes of holistic organizational change(s) for value creation and appropriation (e.g., business
outcomes, models, structures, or processes) driven over time by digital innovation initiatives.
Prior studies on digital transformation have investigated how organizations leverage the changes
in their businesses and technology environments, considering strategic intents and managerial
imperatives as salient drivers of digital transformation (Hinings et al. 2018; Karimi and Walter
2015; Sebastian et al. 2017). Those studies have concerned digital transformation strategies
(Hess et al. 2016; Matt et al. 2015; Sia et al. 2016), managerial challenges and roles in digital
transformation (Haffke et al. 2016; Piccinini et al. 2015; Westerman et al. 2011), digital
transformation design issues (Horlacher et al. 2016; Majchrzak et al. 2016), and factors such as
organizational competencies and organization cultures affecting digital transformation
(Alexander and Lyytinen 2017; Hartl and Hess 2017). With the cluster analysis of existing
literature on digital transformation, Kutzner et al. (2018) identified key areas of digital
transformation: digital business strategies and business models (Hildebrandt et al. 2015; Remane
et al. 2016; Schmidt et al. 2017), working culture in a digitized environment (Hartl and Hess
2017; Roecker et al. 2017), digital innovations and technologies (Alexander and Lyytinen 2017;
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Horlacher et al. 2016), and knowledge as a driver for digitalization (da Silva Freitas Junior et al.
2017; Nwankpa and Roumani 2016). Li et al. (2018) also suggested that, in a capability
perspective, digital transformation is a cyclical process for organizational capability-building,
which enables organizations to better sense and respond to the potential of digital opportunities.
Their process model of digital transformation provides an understanding of how organizations
with inadequate capabilities and limited resources drive successful digital transformation,
revealing the key steps of digital transformation processes.
Conducting a literature synthesis on digital transformation, Vial (2019) developed an inductive
digital transformation framework as shown in Figure 2. Identifying the overarching concepts of
digital transformation, Vial (2019) proposed that digital technologies play a central role in
creating or reinforcing disruptions in dynamic business landscapes, and that these disruptions
trigger organizations’ strategic responses in the form of a digital transformation strategy. This
process enables organizations to generate their value creation and appropriation which can also
be determined by structural changes (e.g., organizational structure, culture, leadership) and
organizational barriers (e.g., inertia and resistance). The digital transformation process finally
leads to desired and undesired outcomes in organizations. This framework helps organizations
better understand the role of digital technologies in the strategic implications of digital
transformation, emphasizing the dynamic interactions between organizations and their
environments.
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Figure 2. Digital Transformation Framework

Nevertheless, research on digital transformation and its impact on organizations is still in its
infancy (Gerster 2017; Piccinini et al. 2015). According to Gerster’s bibliometric study (2017),
“a mere 0.2% of all 2,833 articles published in the “Basket-of-Eight” (journals) between 2007
and 2016 address the impact of digital transformation on IT while 2.3% deal with digital
innovation research like digital transformation, digital strategy or digital technologies” (p. 2).
Moreover, longitudinal studies of digital transformation are rare (Kutzner et al. 2018). Therefore,
in the IS discipline, it is critical to explore how instances of digital technologies and innovation
initiatives formulate and develop digital transformation in organizations.
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II.2

Service Innovation

As the global economy is transitioning from being manufacturing-based to being service-based,
innovations are becoming increasingly important for organizations in the service industry. The
services’ value-add currently comprises 74% of the economy in industrialized nations and 68.9%
of the global economy (Buckley and Majumdar 2018). Even product-oriented organizations are
today heavily reliant on services (Iansiti and Lakhani 2014; Kindström et al. 2013). Over the last
decade, along with the rapid developments and widespread deployment of digital technologies,
there has been an increasing focus on service across organizations and industries (Barras 1986;
Barrett et al. 2015). Digital technologies, combined with other resources, allow information to be
transported and repackaged in different contexts to create new opportunities for service exchange
and innovation (Lusch and Vargo 2014). The generative nature of digital technology also
facilitates a combinatorial potential for service (Barrett et al. 2015; Tilson et al. 2010b; Yoo et al.
2012). Thus, service has become a key driver in the IS discipline (Peters et al. 2016).
Product-oriented organizations have considered service as a critical source of organizations’
growth and customer satisfaction (Iansiti and Lakhani 2014; Kindström et al. 2013). For
example, organizations in manufacturing industries such as GE and Siemens embrace services as
a force of their growth and competitive advantage (Barrett et al. 2015). Specifically, an
organization like Rolls Royce (as an aircraft engine provider) deployed sensor-based (IoT)
technologies on the turbine blades of its aircraft engines to trace the performance and efficiency
of the products. As such, it shifted from the manufactured and retained ownership of the engines
to a managed service around a new business model.
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In this dissertation, service innovation is conceptualized by the service-dominant (S-D) logic
(Barrett et al. 2015; Lusch and Nambisan 2015). S-D logic views “what a firm does, not
primarily as the production and offering of tangible goods or, for that manner, any output
(tangible or intangible) but rather as the exchange of service that occurs by one actor using its
skills and capabilities for the benefit of another actor” (Lusch and Nambisan 2015, p. 156).
Based on S-D logic, Lusch and Nambisan (2015) suggested that most product innovations can be
transformed to service innovations in terms of their mechanism, medium, or vehicle. Service
innovation is mainly driven by market requirements and customer demands along with
technological changes (Barrett et al. 2015); it can be significant in digitalized business
environments.
II.2.1

Service-Dominant Logic

Over several decades, the traditional good-centered model of exchange (goods-dominant logic;
G-D logic) has been transformed towards a service-centered model of exchange (servicedominant logic; S-D logic) in the marketing discipline (Vargo and Lusch 2004). In line with this
evolution to a new dominant logic, Vargo and Lusch (2004) stated that “thought leaders in
marketing continually move away from tangible output with embedded value in which the focus
was on activities directed at discrete or static transactions. In turn, they move toward dynamic
exchange relationships that involve performing processes and exchanging skills and/or services
in which value is co-created with the consumer” (p. 4). Specifically, value creation, as a core
concept of marketing logic, is critical for economic exchange and business success (Srivastava
and Shainesh 2015), referring to a multi-actor process occurring in networks where resources
arise and come from many actors (Vargo and Lusch 2016).
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Traditionally, value has been created by G-D logic. G-D logic views tangible goods as the source
of value for the consumer; hence, the production of goods can be the starting point for value
creation in any economic exchanges—“value-in-exchange”—which shift the ownership of goods
from producers to consumers (Lusch and Vargo 2014; Lusch et al. 2007; Vargo and Lusch
2004). Restated, value is determined by producers and obtained from surplus tangible resources
and goods while customers are the recipients of goods (Vargo and Lusch 2004). Thus, G-D logic
focuses on “the separation and control of actors to optimize and manage tangible outcomes of
economic processes” (Lusch and Nambisan 2015, p. 156). From the perspective of G-D logic, a
series of firm-specific activities by producers play a substantial role in the value creation process
(Vargo and Lusch 2008).
In contrast, S-D logic implies “a continuously series of social and economic processes that is
largely focused on operant resources with which the firm is constantly striving to make better
value propositions that is competitors” (Vargo and Lusch 2004, p. 5). S-D logic addresses that
both producers and consumers jointly and reciprocally participate in the value creation process
through mutual interactions as well as the integration of their resources (Srivastava and Shainesh
2015; Vargo and Lusch 2008). The focus of S-D logic is on creating “value-in-use” (Srivastava
and Shainesh 2015); therefore, S-D logic emphasizes the service processes rather than the service
outputs (Lusch and Nambisan 2015). In a sense, S-D logic concerns how the resources among
producers and consumers (e.g., intangibles along with tangible) are appropriately configured and
leveraged when they co-create the values. S-D logic has been examined by a theoretical
framework that comprises eleven foundational premises (Vargo and Lusch 2016). Table 1
addresses the foundational premises of S-D logic identified and updated by Vargo and Lusch
(2016). Thus, organizations have continually moved away from (product-oriented) tangible

23

outputs with discrete or static transactions towards services and their (customer- and serviceoriented) processes with dynamic exchange relationships in which value is co-created with
various stakeholders (Vargo and Lusch 2004).
Table 1. Foundational Premise of S-D Logic
Foundational Premise

Description

FP1

Service is the fundamental basis of exchange.

FP2

Indirect exchange masks the fundamental basis of exchange.

FP3

Goods are distribution mechanisms for service provision.

FP4

Operant resources are the fundamental source of competitive advantage.

FP5

All economies are service economies.

FP6

The customer is always a co-creator of value.

FP7

The enterprise cannot deliver value but only offer value propositions.

FP8

A service-centered view is inherently customer orient and relational.

FP9

All social and economic actors are resource integrators.

FP10

Value is always uniquely and phenomenologically determined by the beneficiary.

FP11

Value co-creation is coordinated through actor-generated institutions and
institutional arrangements.

Source: Adopted from Vargo and Lusch (2016)

II.2.2

Service Innovation

S-D logic addresses that innovation is central to the continuous value creation process (Toivonen
and Kijima 2018). Lusch and Nambisan (2015) proposed that “the distinction between service
innovation and product (goods) innovation is no longer relevant, … all product innovations are
service innovations” (p. 156); thus, service can be viewed as a broadened, transcending mental

24

model of all forms of innovation. In a sense, service innovation is an important area in the IS
discipline and closely relevant to digital innovation research (Kindström et al. 2013; Lehrer et al.
2018; Lusch and Nambisan 2015; Yoo et al. 2012).
Service innovation has been widely studied in the IS discipline. Ye and Kankanhalli (2018)
defined service innovation as “service offerings not previously available to the firm’s customers,
including an addition to the current service mix or a change in existing services” (p. 166). They
investigated service innovation and its impacts in the context of mobile phone platforms.
Reviewing key insights from the service innovation literature, Barrett et al. (2015) also posited
that service innovation contributes to IS research in terms of service concept, client interface,
intra- and inter-organizational service delivery systems, and technology. For example, Hanseth
and Bygstad (2015) examined the relationships between ICT (Information and Communication
Technologies) strategies and service innovation in health care, regarding service innovation as
the organizational response to technological opportunities, customer demands, and market
imperatives (Hanseth and Bygstad 2015; Tidd and Hull 2003). Lehrer et al. (2018) also proposed
a theoretical model of service innovation that emphasizes the role of big data analytics
technologies as generative technologies in supporting service innovation. Their proposed service
innovation model addresses that big data analytics technologies facilitate service automation and
human-material service practices enabling service individualization in different industries such
as insurance, banking, telecommunication, and e-commerce.
The seminal work by Lusch and Nambisan (2015) defined service innovation as the “rebundling
of diverse resources that create novel resources that are beneficial (i.e., value experiencing) to
some actors in a given context; this almost always involves a network of actors, including the
beneficiary (e.g., the customer)” (p. 161). Based on the meta-theoretical foundations of S-D

25

logic, they offered a broadened view of service innovation by developing an integrated
framework that describes the nature and structure of service innovation. Their service innovation
framework consists of service ecosystems, service platforms, and value co-creation (Figure 3).

SERVICE ECOSYSTEM
Comprised of an emergent ACTOR-TO-ACTOR NETWORK

SERVICE PLATFORM
To leverage RESOURCE LIQUEFACTION and enhance RESOURCE DENSITY

Modular Architecture

Rules (Protocols) of Exchange

VALUE CO-CREATION
As RESOURCE INTEGRATION process
Diverse Actor Roles and Supportive Environment

Source: Adapted from Lusch & Nambisan (2015)

Figure 3. Service Innovation Framework

First, based on the concept of actor-to-actor network in which all actors as resource integrators
co-create value in a network of others (Lusch and Nambisan 2015), the service ecosystem is an
emergent, relatively self-contained, self-adjusting system of loosely coupled actors who pursue
value co-creation through service exchange (Lusch and Nambisan 2015; Toivonen and Kijima
2018). Lusch and Nambisan (2015) highlighted the shared institutional logics in facilitating
value co-creation environments for diverse actors (e.g., digital infrastructures or actor-to-actor
network structures for service innovation). Toivonen and Kijima (2018) also shed light on the
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substantial role of service ecosystems in service innovation. Second, as a venue for service
innovation and salient part of the service ecosystem, the service platform is a modular structure
consisting of tangible and intangible resources that facilitate the interaction of actors and
resources. The service platform is based on the concepts of resource liquefaction (which is the
information decoupling from its related physical artifacts) and resource density (which is
whether resources can be quickly mobilized for desired services) in S-D logic (Lusch and
Nambisan 2015). The service platform leverages resource liquefaction and resource density
which in turn, leads to efficient and effective service exchange. Third, value co-creation is a set
of activities that support a diverse set of actors in the service ecosystem through resource
integration. Hence, actors play a variety of roles (e.g., service offers, service beneficiaries) in
integrating and incorporating resources as well as proactively supporting the value co-creation
process to enhance service innovation. Thus, Lusch and Nambisan (2015) captured all the
different concepts and issues that underlie the broadened view of service innovation with their
tripartite framework (service ecosystem, platform, and value co-creation); their framework
“reveals the important role that IT can play—as an operand resource and as an operant
resource—in enhancing the opportunities for service innovation” (p. 172).
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III FRAMING DIGITAL INNOVATION MOVES
The purpose of this dissertation is to explore how incumbent product-oriented organizations can
transform towards a service-dominant business through digital innovation initiatives. From a
strategic perspective, digital innovation has been accelerated by reshaping the business models
and organizational structures to improve competitive positions (Kutzner et al. 2018; Westerman
et al. 2011). Digital innovation initiatives are often driven by managers’ strategic intent to
leverage business opportunities (Hess et al. 2016; Skog 2019); however, it constitutes numerous
challenges in organizations (Hartl and Hess 2017; Kutzner et al. 2018; Piccinini et al. 2015). To
successfully transform towards a service-dominant business, incumbent organizations formulate
digital innovation initiatives by strategically reconfiguring organizations’ business models,
structures, and processes as well as by coordinating and prioritizing key transformational factors
(e.g., use of technology, changes in value creation, structural changes, and financial aspects)
(Bharadwaj et al. 2013; Hartl and Hess 2017; Hess et al. 2016; Matt et al. 2015). Nonetheless,
there has been a lack of specific guidelines for organizations on how to develop and implement
digital innovation initiatives for business transformation (Hess et al. 2016; Matt et al. 2015; Vial
2019).
To frame digital innovation initiatives in the context of business transformation, we distinguish
between strategic and architectural moves. First, we draw on three strategizing concepts
proposed by Tanriverdi et al. (2010)—co-evolution, reconfiguration, and renewal—as critical in
achieving attractive market positions and improving competitive positions in dynamic business
landscapes. Hence, we adapt these concepts to our context as the strategic moves that can help
incumbent product-oriented organizations transform towards service-orientation based on digital
innovation initiatives. Second, we draw on the works by Yoo et al. (2010a) and Henfridsson et
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al. (2014) to conceptualize the architectural moves—sensing usage, analyzing traces, and cocreating services—that product-oriented organizations can pursue to leverage digital
technologies towards service-dominant business practices. Together then, we posit that digital
innovation initiatives in incumbent product-oriented organizations constitute through
combinations of different forms of strategic and architectural moves, as elaborated in the
following.
In dynamic business landscapes, digital technology is an integral part of strategy formulations.
Yoo et al. (2010a) suggested that a digital strategic framework is essential for organizations in
(1) identifying new sources of value creation (e.g., generativity, digital product platforms, digital
innovation capabilities, etc.), (2) harnessing unique capabilities of digital technologies, and (3)
maintaining competitive advantages in the market. Thus, strategic moves, as a digital strategic
framework, support organizations in governing digital innovation initiatives and, in turn, seeks
successful business transformation towards a service-dominant business (Matt et al. 2015; Yoo et
al. 2010a). On the other hand, digital innovation initiatives entail the structural changes of
organization with new architectural developments (Henfridsson et al. 2014; Yoo et al. 2010a). As
organizations increasingly embed digital components into tangible products, they require new
types of IT architectures that integrate new devices, networks, services, and contents (Yoo et al.
2010a). As such, architectural moves enable organizations to orchestrate their structural frames
by resonating them with different digital technologies. Therefore, the roles of strategic and
architectural moves can be significant in the context of business transformation.
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III.1

Strategic Moves

Digital innovation initiatives can be triggered by organizations’ strategic moves derived from
data-driven insights and reframed business models (Bharadwaj et al. 2013; Haffke et al. 2016).
Traditionally, an organization’s strategy has two components: corporate strategy and competitive
strategy (Tanriverdi et al. 2010). The corporate strategy is related to determine the product and
market choice to obtain the organization positions itself in the market (Campbell et al. 1995).
The competitive strategy is related to determine the way the organization gains an advantage
over its rivals (Porter 1996). From the traditional strategic perspective, previous IS strategy
research has emphasized three dominant quests: strategic alignment, integration, and sustained
competitive advantage (Tanriverdi et al. 2010). Although those strategic quests have been
examined in digital innovation and transformation studies (Li et al. 2018; Schmidt et al. 2017;
Vial 2019), the assumptions and logic of those quests are less relevant in dynamic business
landscapes driven by the advancement of digital technologies (Tanriverdi et al. 2010). Instead,
Tanriverdi et al. (2010) proposed the reframed dominant quests of co-evolution, reconfiguration,
and renewal. Accordingly, we adapt those reframed strategic concepts to explain strategic moves
as organizational moves to meet competitive and corporate strategies in digital innovation
initiatives for business transformation.
III.1.1 Co-evolution
Tanriverdi et al. (2010) suggest that organizations must co-evolve with dynamically competitive
landscapes by matching and adapting their capabilities to rapidly changing environments. To do
so, organizations “seek to continually reposition the firm to emerging profitable positions in the
competitive landscape” (Tanriverdi et al. 2010, p. 828). As such, digital innovation in services
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sheds light on the interactive nature of the innovation process in which the focal innovation
emerges along with technological changes and shifts in market conditions and industry structures
(Barras 1990). For example, technology and business environments are considered a source of
opportunities and resources that enable organizations to improve and alter their approach to
value creation and appropriation (Skog 2019). Emphasizing the interactions and
interdependencies between organizations and environments, Skog (2019) stated that those
environments motivate organizations to initially launch digital innovation initiatives. Nylén and
Holmström (2015) also addressed that scanning internal and external environments are crucial to
identify and exploit opportunities for innovation across emergent, dynamic business landscapes.
In a sense, Tanriverdi et al. (2010) suggested that “the dynamic repositioning and co-evolution
needs dictate that the alignment quest be revised to a co-evolution quest that assists the firm with
corporate strategy questions” (p. 828). Therefore, organizations may effectively respond to the
changing environments (e.g., increasing customer demands and environmental threats) by
pursuing appropriate digital innovation initiatives for business transformation (Sia et al. 2016).
Organizations also recognize dynamic interactions with other participants (e.g., other
organizations, regulatory agencies, or business partners) and keep tracking the patterns generated
by these interactions. In sum, organizations co-evolve with the patterns and changes by
increasing their agility and dynamism as well as by identifying and repositioning profitable
product-market positions (Tanriverdi et al. 2010). In this dissertation, we define co-evolution as
an organizational move that identifies attractive market positions, adapts competitors’ actions,
and senses emerging or macro-level patterns (external co-evolution) while increasing an
organization’s agility and dynamism through digital technologies and relevant capabilities
(internal co-evolution).
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III.1.2 Reconfiguration
According to Tanriverdi et al. (2010), reconfiguration is an organizational capability for rapidly
dis-integrating and re-integrating extant offerings into new products, services, and partners. New
products and services may require different types of resources and work procedures from those
associated with old products and services, such that incumbent organizations need to engage in
deeper changes to their operational structures supporting new forms of value creation and
appropriation. Organizations “need to be reconceptualized as simultaneous nexus of contracts,
resources, and transactions that is dynamically reconfigured as the firm co-evolves with a
dancing, rugged, competitive landscape” (Tanriverdi et al. 2010, p. 829). Teece et al. (1997) also
addressed that reconfiguration can be a key activity to accomplish internal and external
transformation in rapidly changing environments. For example, as digital technology
continuously evolves and fragments into new resources, it requires organizations to orchestrate
the dynamic and heterogeneous base of knowledge and skills with existing resources over time
during digital innovation initiatives. This may entail reorganizing organizational structures,
business processes, and partnerships with outside organizations. As such, service-oriented IT
architectures enable organizations to reconfigure IT resources (Ross et al. 2006), while, in turn,
reconfiguration can be leveraged to develop the architectures along with IT capabilities. Since
many successful organizations often become complacent and ridged over time, organizations
undertake more substantial reconfiguration when they transform their business models,
structures, and processes (Kindström et al. 2013). Hence, in this dissertation, reconfiguration
refers to an organizational move that rapidly orchestrates organizations’ innovation capabilities
to meet market requirements along with IT resources, inter-organizational relationships, and
business processes.
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III.1.3 Renewal
Prior studies on strategic management research have posited that the purpose of competitive
strategy is to accomplish sustained competitive advantages in the market (Barney 1991; Porter
1985). However, under current dynamic business landscapes that are fundamentally
unpredictable and unknowable, organizations need to pursue new temporary advantages and
concatenate a series of temporary advantages over time (Tanriverdi et al. 2010). For example,
Piccinini et al. (2015) stated that strategy cycles are shortened due to rapidly changing customer
demands and market requirements. Sirmon et al. (2010) posited that organizations focus on the
dynamic interdependence among multiple players and their sets of capabilities in the competitive
markets, because increased rivalry and technological changes weaken the sustainability of
competitive advantage. As such, organizations’ strategic moves can be defined as dynamic
maneuvering rather than strategic positioning (D'Aveni et al. 2010), such that continuous
innovation moves are necessary in dynamic business landscapes. Specifically, the nature of
digital transformation as a never-ending process (Li et al. 2018) highlights that organizations
need to keep orchestrating their resources to implement strategies for a series of temporary
competitive advantages over time (Sirmon et al. 2010; Sirmon et al. 2011). Therefore, renewal,
as one of the strategic moves, supports “dynamic and agile changes in the competitive strategy of
the firm to gain advantages over rivals in each of the new positions” (Tanriverdi et al. 2010, p.
830); it can be influenced by other strategic moves such as co-evolution and reconfiguration
moves (e.g., the response to other organizations’ repositioning moves, repositioning
opportunities in the business landscape, etc.). In this dissertation, renewal refers to an
organizational move that creates new sources of competitive advantages and concatenating a
series of temporary advantages over time through digital innovation.
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The strategic moves (co-evolution, reconfiguration, and renewal) complement each other, which
lead to concatenate a series of temporary advantage in the dynamic business environments
(Tanriverdi et al. 2010). Table 2 shows the definitions of strategic moves in digital innovation
initiatives.
Table 2. Strategic Moves in Digital Innovation Initiatives
Strategic Move

Definition

Co-evolution

An organizational move that identifies attractive market positions while increasing an
organization’s agility and dynamism through digital technologies

Reconfiguration

An organizational move that rapidly orchestrates an organization’s innovation
capabilities to meet market requirements

Renewal

An organizational move that creates new sources of competitive advantages and
concatenates a series of temporary advantages over time through digital innovation

III.2

Architectural Moves

Product architecture refers to “the arrangement of functional elements, the mapping from
functional elements to physical components, and the specification of interfaces among
components” (Ulrich 1995, p. 420). As digital technology influences organizations’ strategies,
structures, and processes, it instigates a new kind of product architecture (Yoo et al. 2010a).
Extending the notion of modular architecture, Yoo et al. (2010a) identified the layered modular
architecture as a combined arrangement of the modular architecture of a physical product and the
layered architecture of digital technology. The modular architecture, where functions and
components are mapped on a one-to-one basis (Ulrich 1995), reduces complexity in design by
decomposing a product into loosely-coupled components. The layered architecture embeds
digital technologies into physical products, enhancing product functionality with software-based
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capabilities (Yoo et al. 2010a). The layered architecture includes four layers—devices, networks,
services, and contents (Figure 4): the device layer can be associated with hardware (physical
machinery layer) and software (logical capability layer); the network layer provides the ways of
communications and data transfer; the service layer deals with application functionalities to
manage contents; the content layer includes data such as texts, images, sounds, and videos. As
such, the layered modular architecture is “a hybrid between a modular architecture and a layered
architecture, where the degree by which the layered architecture adds the generativity to the
modular architecture forms a continuum” (Yoo et al. 2010a, p. 728). The authors proposed that
the emergence of layered modular architectures leads to significant changes in organizations’
strategies and innovation (Yoo et al. 2010a).

CONTENTS LAYER

SERVICE LAYER

NETWORK LAYER
Logical transmission
Physical transport

DEVICE LAYER
Logical capability
Physical capability

Source: Adopted from Yoo et al. (2010a)

Figure 4. The Layered Architecture of Digital Technology
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Another seminal work by Henfridsson et al. (2014) proposed two types of architectural frames:
“the hierarchy-of-parts” and “the network-of-patterns” architectures. The hierarchy-of-parts
architecture has been considered a powerful way to address technological change in the
industrial age, inspired by the concept of modularity that emphasizes the decomposition of a
design into loosely-coupled parts and subsequent aggregation (Henfridsson et al. 2014). In turn,
the network-of-patterns architecture emphasizes the generalization of ideas into patterns and
subsequent specialization of patterns for different purposes. Based on pattern theory (Alexander
1999; Alexander et al. 1977), a pattern describes “the properties of a generic solution to a
recurring problem” (Henfridsson et al. 2014, p. 31). As such, the network-of-patterns
architecture enables product-oriented organizations to structure products into loosely coupled
patterns in dynamic business landscapes, resonating the patterns with digital technologies and
propelling the space of possible digital solutions. In sum, Henfridsson et al. (2014) argued that
product-oriented organizations can leverage the complementarity between two architectural
frames to effectively manage technological change in digitalized business environments.
In accordance with strategic moves, organizations rethink organizational architecture as a digital
innovation tool that reinforces a series of structure-preserving and structure-enhancing
transformations with digital technologies, resonating architectural frames with different digital
technologies (i.e., IoT, data analytics, cloud computing, and platform technologies) (Henfridsson
et al. 2014; Hildebrandt et al. 2015; Siebel 2019; Yoo et al. 2010a). Particularly when
organizations develop new or transformed services, architectural moves play a critical role in
service innovation by recombining characteristics of existing services (Toivonen and Kijima
2018). Accordingly, architectural moves refer to organizational moves to reconfigure
organizations’ structures with layers of different digital technologies.
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III.2.1 Sensing Usage
In dynamic business landscapes, organizations sense global and local markets, assess customers’
preferences, and capture ideas internally from a wide-range of employees (Kindström et al.
2013). Specifically, for sensing usage moves, IoT technologies enable IT-embedded products to
trace customers’ usage behaviors or consumption patterns (Tarafdar and Tanriverdi 2018;
Weinberg et al. 2015), based on other digital technologies such as communication technologies
(e.g., radio frequency identification (RFID), wireless sensor networks (WSN), and more), cloud
computing, and IoT application software. The value of IoT technologies can be realized when
connected devices communicate with each other and integrate with digital architectures (Lee and
Lee 2015).
IoT technologies can be regarded as an enabler of digital innovation initiatives towards servicedominant businesses (Fenwick and Schadler 2018; Grubic and Peppard 2016). IoT technologies,
embedded in any physical object, (1) offer new kinds of digital services (i.e., service innovation
with digital technologies) (Lee and Lee 2015; Weinberg et al. 2015), (2) support organizations to
sense operational (consumption or usage) patterns, and (3) achieve potential improvements and
optimized operations. Moreover, IoT technologies increase revenue by leading to lower costs and
higher productivity (Lee and Lee 2015). As such, product-oriented organizations such as GE,
Rolls Royce, and Royal Philips have challenged to develop such IoT technologies and relevant
services by transforming their business models, structures, and practices. Such organizations
change unsuitable organizational structures to execute digital innovation initiatives for successful
business transformation (Bilgeri et al. 2017). Hence, at the device-level architecture, sensing
usage refers to an organizational move that embeds the capability to sense the usage or
consumption of a product based on IoT technologies.
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III.2.2 Analyzing Traces
Data analytics can be important in digital innovation by helping organizations harness their data
and use it to identify new opportunities. Analytics capabilities improve efficient operations,
higher profits, and customer satisfaction (IDG 2019); they enhance the efficiency and quality of
digital innovation by transmitting, storing, and analyzing product usage data. As such, data
analytics “create new business products and services that support, optimize, and automate
organizational decisions and processes … improve the existing lines of business” (Alexander and
Lyytinen 2017, p. 1). Specifically, data analytics technologies can be useful for better
understanding business and market requirements and timely making business decisions, which
lead to facilitating digital innovation and leveraging customer involvement (Saldanha et al.
2017). Lehrer et al. (2018) also posited that digitalized trace data offer new possibilities to a
service-oriented business, in that data traces can be customers’ digital footprints representing
their comprehensive picture in the digitalized world. In a sense, analyzing traces help
organizations propel them into new business models and alter traditional competitive landscapes
(Woerner and Wixom 2015). Therefore, analyzing traces is defined as an organizational move
that enhances managerial decision making by analyzing traces of the usage or consumption of a
product based on data analytics technologies. In sum, at the analytics level of the architecture,
analyzing traces can be a powerful tool for gathering, processing, and analyzing large volumes of
trace data, which support organizations to generate valuable insights in dynamic business
landscapes.
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III.2.3 Co-creating Services
As a key concept of service innovation, value co-creation sheds light on collaboration between
multiple stakeholders (Ranjan and Read 2016). In the perspectives of S-D logic and service
innovation, service ecosystems emphasize the role of digital platforms in which producers
(supply-side users) and consumers (demand-side users) interact to co-create value for products or
services. As such, digital platforms are “a set of digital resources, including services and content,
that enable value-creating interactions between external producers and consumers”
(Constantinides et al. 2018, pp. 381). Empowered by digital technologies, that is, digital
platforms provide an open, participative infrastructure for co-creating values in the competitive
dynamics (Constantinides et al. 2018; Parker et al. 2016). In addition, digital platforms can be
recognized as a substantial layer of IT architecture (Nambisan 2018; Yoo et al. 2010a). For
example, digital products and services facilitate organizations to create entirely new revenue
streams by embedding digital components into services with digital platform partners (Fenwick
and Schadler 2018). Nonetheless, many organizations still lack the capabilities to identify and
establish relationships with business partners as well as developing operational frameworks to
execute new partnerships in digital innovation initiatives for business transformation (Bilgeri et
al. 2017). Therefore, we define co-creating services as an organizational move that collaborates
with business partners to create services for demand-side and supply-side users based on
platform technologies. Organizations develop digital platforms as a key organizational
architecture to enhance value co-creation with different business partners; co-creating services
moves occur at the service-level architecture.
Table 3 summarizes the definitions of architectural moves in digital innovation initiatives.
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Table 3. Architectural Moves in Digital Innovation Initiatives
Architectural Move

Definition

Sensing usage

An organizational move that embeds the capability to sense the usage or
consumption of a product based on IoT technologies

Analyzing traces

An organizational move that enhances managerial decision making by analyzing
traces of the usage or consumption of a product based on data analytics
technologies

Co-creating services

An organizational move that collaborates with partners to create services for
demand- and supply-side users based on platform technologies

Taken together, framing digital innovation moves as combinations of strategic moves and
architectural moves, we explore how incumbent product-oriented organizations can successfully
transform from a product-dominant business to a service-dominant one by adopting digital
technologies and through digital innovation initiatives. Specifically, in this dissertation, we
describe and analyze a significant digital innovation initiative undertaken by Georgia-Pacific
Consumer Products Professional Division (GP PRO).
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IV RESEARCH METHODOLOGY
IV.1

Engaged Scholarship

Engaged scholarship refers to “a participative form of research for obtaining the different
perspectives of key stakeholders (researchers, users, clients, sponsors, and practitioners) in
studying complex problems” (Van de Ven 2007, p. 9). Bridging the theory-practice gap in
research that contributes to both practical problem solving and advanced academic insights
(Mathiassen 2017; Van de Ven 2007), engaged scholarship shifts researchers’ mindset to build
relationships with communities in their professional domains. For example, engaged scholarship
has been conducted in “university-based initiatives of community outreach, service-learning,
clinical teaching, extension services, social emancipation causes, and community-based
participatory research” (Van de Ven 2007, p. 7). Thus, engaged scholarship aims at overcoming
the hurdles of relevance and rigor when researchers attempt to contribute to solving complex
problems in the real world.
Engaged scholarship can be categorized into four different forms: informed basic research,
collaborative basic research, design and evaluation research, and action-intervention research
(Mathiassen and Nielsen 2008; Van de Ven 2007). Informed basic research is undertaken to
describe, explain, or predict a social phenomenon. Based on inside informants and stakeholders’
advice, the researchers control all research activities. Collaborative basic research is similar but
entails a greater sharing of power and collaboration between researchers and stakeholders. The
research team divides research activities and jointly share those activities for achieving common
research goals. Design and evaluation research focus on normative knowledge related to the
design and evaluation of policies, programs, and models for solving practical problems in a
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profession. Different from descriptive-explanatory research, design and evaluation research
seeks evidence-based knowledge of the efficacy or alternative solutions to applied problems.
Action-intervention research involves an intervention to address the problem of a specific client,
through which the researcher aims to contribute to academic knowledge. It emphasizes an
iterative process of deliberative intervention and diagnosis of responses to the intervention; it
also includes intensive interaction, training, and consulting by researchers with people in the
client’s setting. Mathiassen and Nielsen (2008) suggested that collaboration with practitioners
can be an essential feature of IS research.
This dissertation is rooted in the practices of engaged scholarship research that emphasize an
active collaboration with industry practitioners. In the dissertation, we aim to advance theoretical
knowledge as well as to share insights with practitioners to influence their work (Mathiassen and
Nielsen 2008; Van de Ven 2007). Based on prior studies on engaged scholarship (Mathiassen
2017; Mathiassen and Nielsen 2008; Van de Ven 2007), we adopt action-intervention research
through clinical inquiry (Schein 1995; Schein 2007) to address, diagnose, and treat a specific
client’s problem in its social setting. Through deliberate interventions and their reflections on the
problem, researchers can gain an in-depth understanding of the investigated phenomenon and
deliver the insights to help the client to solve the problem and prepare better for future
challenges.
IV.2

Clinical Inquiry Approach

IV.2.1 Case Study Method
This dissertation surmises that collaborative practice research (Mathiassen 2002) between
academics and practitioners provides insights to deeply understand the relevant phenomenon and
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investigate feasible solutions to develop digital innovation initiatives better in real business
situations. For this, we adopted a qualitative case study method in this dissertation. A case study
is an empirical inquiry that investigates a contemporary phenomenon within its real-life context,
especially when the boundaries between phenomenon and context are not clearly evident (Yin
2013). Since a case study enables researchers to understand the nature and complexity of the
processes taking place in the phenomenon (Benbasat et al. 1987; Eisenhardt 1989), it helps us to
uncover process knowledge of digital innovation initiatives for business transformation.
Particularly, a case study can be useful when the research focuses on contemporary events such
as digital innovation, service innovation, and its transformational process (Benbasat et al. 1987).
Accordingly, a case study method can be appropriate in exploring how incumbent productoriented organizations facilitate digital innovation initiatives to transform towards a servicedominant business in dynamic business landscapes which are inherently processual given their
sequential and changeable nature with digital technologies.
A case study aims to develop an understanding of the dynamics present within single settings by
combining data collection methods such as archives, interviews, questionnaires, and
observations. However, researchers as an outsider are limited to identify and justify the case due
to the enormous complexity of social events. Researchers need some structure filtered by a
theoretical framework—for example, an a priori framework (e.g., classification scheme) and a
post-priori framework (e.g., grounded theory)—that is relevant to the case. Specifically, this
dissertation sprouts from an open invitation to discuss future innovation practices and develop a
client-driven inquiry of digital innovation, different from typical case studies. As such, we build
on a case study of digital innovation initiatives for business transformation embedded into a
clinical inquiry at Georgia-Pacific as the context of this dissertation.
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IV.2.2 Clinical Inquiry
Action research is a mode of social research intended to overcome some of the shortcomings of
positivism (Babüroglu and Ravn 1992; Susman and Evered 1978) by aiming to “contribute both
to the practical concern of people in an immediate problematic situation and to the goals of social
science” (Rapoport 1970, p. 499). Action research is a cognitive process emphasizing the social
interactions among researchers, stakeholders (i.e., practitioners), and their surroundings
(Baskerville and Wood-Harper 1998). Unlike other research methods, action researchers are
regarded as key participants in the research process; they collaboratively work with other
stakeholders to bring about change or improvement in a problem context (Baskerville and WoodHarper 1998). To do so, Susman and Evered (1978) proposed six characteristics of action
research. First, action research is future-oriented, meaning that planning is made before actions
are taken. Second, action research is collaborative, emphasizing the interdependence between
researchers and practitioners in the research process. Third, action research implies system
development. The system developed through the cyclical approach facilitates necessary
communications and problem-solving procedures. Fourth, action research generates theory
grounded in action. As a cyclical form, theory provides a guide for a course of action undertaken
in the problem contexts; action research develops theory by taking actions guided by theory.
Fifth, action research is agnostic. Both actions and theory can be reexamined and reformulated
by previously taken actions. The specific research methods must be generated from the research
process itself. Sixth, action research is situational. Since each research situation is unique,
actions and interventions can be determined by interactions with involved stakeholders in the
research process (e.g., problem definitions, discussions, consensus, and agree-upon actions).
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In typical action research, researchers clearly define the research agenda and choose to involve
clients in the research process; the clients do not have the needs of initiating and driving the
process (Schein 1995; Schein 2007). However, clinical inquiry, as an action research method, is
fundamentally different from main-stream action research in terms of who initiates and drives
the inquiry and helping process (Schein 1995). Clinical inquiry research is “gathering useful data
in settings that are defined by ‘clients’ who are seeking help” (Schein 2007, p. 266). That is,
clinical inquiry is client-driven and involves researchers in the clients’ issues, while researchers
help clients figure out the problems that clients desire to solve. Because clinical inquiry is highly
situational and fluid, it is difficult for researchers to establish a concrete set of stages or steps in
the research process (Baskerville and Wood-Harper 1998). According to Schein (1995), clinical
inquiry assumes that: (1) the strategic goals of clinical inquiry must be to develop a collaborative
process between researchers and clients, (2) researchers are responsible for educating the clients
through the interventions on the potential consequences, and (3) the intervention is everything
the researchers can do in the process. In addition, close relationships between researchers and
clients can be critical in improving the quality of the research process and outcomes, in that “the
door is open for the researcher to seek additional data based in part on a greater willingness of
the clients to provide data that they might otherwise wish to withhold or be unaware of” (Schein
2007, p. 267).
Clinical inquiry is getting involved in settings defined by clients seeking help. By generating
unique opportunities to theorize, it makes research more relevant in both academic and practical
disciplines (Schein 2007). Schein (1995) also suggested that clinical inquiry is appropriate for
organizational development projects because its assumptions fit better important organizational
dynamics. Therefore, clinical inquiry is suitable in this dissertation not only because we explore
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dynamic digital innovation processes in incumbent product-oriented organizations, but also
because our collaborative practice research (Mathiassen 2002) is driven by the client’s needs to
analyze and develop both retrospective and prospective aspects of digital innovation initiatives in
the context of business transformation towards a service-dominant business.
IV.3

Research Setting

Georgia-Pacific (GP), a Koch Industries company, is one of the world’s leading manufacturers of
tissue, pulp, packaging, building products, and related chemicals. GP is headquartered in the
southeast United States and has over 180 locations worldwide with over 30,000 employees.
Since its founding in 1927, GP has had a long history of innovation and growth. In particular,
Georgia-Pacific Consumer Products Professional Division (GP PRO) has led digital innovation
initiatives in GP. GP PRO manufactures and manages well-known commercial restroom brands
such as enMotion®, Compact®, Angel Soft Professional Series™, and SoftPull® as well as
foodservice brands such as Dixie®, SmartStock®, PerfecTouch®, and EasyNap®. GP PRO
designs its products for a wide range of commercial facilities including office buildings,
hospitals, airports, and educational buildings4. As a recognized leader in its industry, GP PRO
has invested in digital innovation opportunities in order to (1) maintain a market-leading
position, (2) respond to emerging competitive threats, and (3) fuel future growth in the market.
One of its key strategic investments in GP PRO is a connected restroom initiative. The objective
of the initiative is to provide customers with exceptional data-based services and values through
digital technologies. For this, GP PRO organizes a strategic team for digital innovation (i.e.,

4

Source: www.gppro.com.

46

Washroom Services and Connected Devices (WSCD)); it further develops the KOLO Smart
Monitoring System under which the sensors are installed in devices such as tissue dispensers and
toilet fixtures (i.e., IT-embedded products) to monitor and analyze the consumption and usage
patterns of tissues and fixtures in the restrooms. The data from the KOLO system is shared with
customers through mobile and web applications to improve janitorial or customer services. For
instance, the KOLO system remotely notifies restroom custodians through the KOLO Clean
Application on their smartphones when a tissue dispenser is nearing empty. This enables the
custodians to proactively refill tissue rolls in the dispenser before it can negatively impact a
restroom patron. In addition, the KOLO system not only connects GP PRO’s devices but also
provides a platform that allows co-creation of services with other restroom device manufacturers.
IV.4

Research Collaboration

As we mentioned earlier, action researchers work collaboratively with key stakeholders to effect
change or improvement in a problem context (Baskerville and Wood-Harper 1998). The
researchers’ main collaboration was with key practitioners (i.e., program director and project
manager) who were responsible for managing GP PRO’s connected restroom initiative while
also involving multiple interactions with other stakeholders (IT units, executive-level managers,
and more). The research team consisted of a group of three researchers, the author and two
members of the committee. Particularly, one committee member was a key practitioner who was
in charge of practically managing the GP PRO’s connected restroom initiative. The research
team collaborated directly and on a regular basis with other stakeholders through 14 workshops
and multiple informal exchanges. The workshops aimed to develop the future roadmap for
enhancing and materializing the innovation process, as a request from GP PRO (clinical inquiry
approach). Figure 4 outlines the timeline of research collaboration at GP PRO.
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Collaboration
Exit

Roadmap process started

Dec. 18

Jan. 19

Feb. 19

Pre-collaboration
discussion 1

Mar. 19

Apr. 19

May 19

Jun. 19

Kickoff workshop
[WS1]

Pre-collaboration
discussion 2
Pre-collaboration
discussion 3

Workshop 2 [WS2]

Jul. 19

Aug. 19

Sep. 19

Oct. 19

Nov. 19

Dec. 19

Feb. 20

Mar. 20

Workshop 12 [WS12]

Workshop 5 & 6 [WS5, WS6]
Workshop 7 [WS7]

Workshops 3 & 4 [WS3, WS4]

Jan. 20

Workshop 13 [WS13]

Workshop 8 [WS8]

Workshop 14 [WS14]

Workshop 9 [WS9]
15
semi-structured
Interviews
(May – Jul. 2019)

Workshops 10 & 11 [WS10, WS11]

Figure 5. Timeline of Research Collaboration at GP PRO

IV.5

Data Collection

Data collection occurred between December 2018 and March 2020, beginning with a visit to GP
headquarters in the southeast United States. During the visits, we conducted pre-collaboration
discussions and meetings with stakeholders at GP PRO. These early interactions resulted in a
deeper engagement with GP PRO and its digital innovation initiative. After initial
communication, we began a formal engagement that lasted over the next 12 months. Both
external researchers visited GP PRO about once every month for two- or three-hour sessions, in
which we reviewed the progress of various interventions with the initiative team, interviewed the
team members and other stakeholders, and planned for subsequent interventions. As a result, the
research team held the 14 workshops from March 2019 to March 2020.
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We conducted 15 semi-structured in-person and virtual interviews between May and July 2019,
focusing on how GP PRO embraces digital innovation to transform towards a service-dominant
business. In addition, we created research notes to capture our reflections during and after
interviews as well as workshops. Typically, each interview lasted between 50 and 80 minutes
with key actors in GP PRO’s connected restroom initiative. Figure 6 shows the key actors who
were associated with the initiative and participated in the interviews. The interviews were
recorded and professionally transcribed; all transcripts were verified for correctness and
subsequently used for analysis. Under the memorandum of understanding (MoU) and nondisclosure agreements with GP PRO, we prepared a protocol to structure the interview process
and to collect appropriate information. We also tailored the protocol for specific interviewees.
The interview protocol is shown in Appendix A.

Venture Board
Division President*

Initiative Team
Vice President / General Manager

Technology Vice President
Program & Business
Management

Technology
Development

Program Director

Devices Leader

Project Managers

R&D Engineer

Operations Consultant

Platform Architect

Operations Manager

UI Product Management Director

Sales Vice President
(adjacent) Category
Vice President / General Manager

Sales Director
* Division President was not participated in the interviews.

Figure 6. Key Actors in GP PRO’s Connected Restroom Initiative
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Following Yin (2013) and Miles et al. (2014), we collected evidence from multiple sources to
enhance data quality and facilitate research. We reviewed secondary data sources such as
external published documents (i.e., press releases), meeting notes, internal presentations, and
other written materials. Table 4 shows a summary of these data sources.
Table 4. Primary and Secondary Data Sources at GP PRO
Primary Data Sources
v Semi-structured interviews
• Vice president
• Sales vice president
• Technology vice president
• Program director
• Project managers
• Sales director
• Operations consultant
• Operations manager
• Devices leader
• R&D engineer
• Platform architect
• UI product management director

Secondary Data Sources
v Internal documents
• Presentations
• Meeting notes
• Personal communications
v External documents
• Internal press releases
• External press releases

v Workshops
v Collaboration meetings

IV.6

Data Analysis

IV.6.1 Data Analysis Strategy
We followed data analysis procedures suggested by Miles et al. (2014) for qualitative case data
organized into three concurrent flows of activity: data condensation, data display, and conclusion
drawing and verification. All three activities take place not only after data collection is finished
but continuously throughout the data collection process. This iterative process helped determine
subsequent data collection choices for developing and facilitating research quality and process.
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Figure 7 represents data collection together with the three streams of data analysis during the
research cycle.

Data
collection

Data
display

Data
condensation

Conclusions:
drawing/verifying

Source: Adopted from Miles et al. (2014)

Figure 7. Interactive Data Analysis Model

First, data condensation refers to “the process of selecting, focusing, simplifying, abstracting,
and transforming the data that appear in written-up field notes or transcriptions” (Miles et al.
2014, p. 12). Data condensation occurs continuously throughout qualitative research projects. It
can start before fieldwork commences through initial research questions and conceptual
frameworks from which the researcher operates. Data condensation sharpens, sorts, focuses,
discards, and organizes data, which in turn, leads to final conclusions (Miles et al. 2014).
Second, data display refers to “an organized, compressed assembly of information that permits
conclusion drawing and action” (Miles et al. 2014, p. 12-13). It may include matrices, graphs,
charts, and networks to assemble organized information into an immediately accessible form. A
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good data display enhances robust qualitative analysis, which generates justified and clear
conclusions. Third, drawing conclusions refers to a qualitative analysis identifying regularities,
patterns, explanations, possible configurations, causal flows, and propositions from available
data (Miles et al. 2014). The conclusions in qualitative research gradually become more explicit
and grounded, and final conclusions may not appear until data collection is over (Miles et al.
2014). Moreover, conclusions should be verified with their plausibility, sturdiness, and
confirmability. Hence, Miles et al. (2014) suggest that it is important to iterate between drawing
conclusions and verifying those conclusions in an ongoing process to maximize the validity of
the research findings.
Specifically, our retrospective analyses had several challenges, including those related to
identification and specification of events and to the introduction of recall errors and multiple
interpretations during the historical reconstruction of events. To address the effects of recall
errors and multiple interpretations in the retrospective analyses, we adopted a robust
triangulation strategy that improved the validity and credibility of the study (Creswell and Miller
2000; Singh et al. 2015).
IV.6.2 Coding Data
Before coding began, we started developing a coding scheme. Operationalization is “the process
of developing measures” (Neuendorf 2002, p. 118); it is regarded as the construction of a coding
scheme as a protocol for a set of dictionaries for data analysis in qualitative research. We
established the coding scheme by adopting a procedure similar to one developed by Cousins et
al. (2007). The resulting process is presented in Figure 8.
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STEP 1: Coding Scheme Development
• Identify, discuss, and agree on initial coding scheme based on theory
• Include detailed definitions and examples of coded quotes for review

STEP 2: Coding Training
• Manually coded 4-5 pages of transcripts
• Discussed to resolve any differences
• Revised coding scheme

STEP 3: First Round of Coding
• Two researchers independently coded several pages of transcript
• Discussed to resolve any differences

STEP 4: Second Round of Coding
• Two researchers independently coded different several pages of
transcript
• Discussed to resolve any differences
• Repeated until satisfactory intercoder reliability

STEP 5: Final Coding
• One researcher completed the coding

Figure 8. The Coding Process

We first followed the recommendations by Webster and Watson (2002) to develop a coding
scheme which included the identifications and descriptions of digital innovation moves as
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strategic moves and architectural moves. The scheme included detailed definitions of each subdomain and exemplars of quotes for each sub-domain.
After developing this initial coding scheme, we conducted a coding training session involving
two researchers. During this session, each researcher manually coded several pages of
transcripts. Then, the researchers discussed to resolve any differences. On that basis, they
continued to revise and refine the coding scheme until we reached saturation.
Next, two researchers held two rounds of coding. They independently analyzed randomly
selected data, compared their results, and made consequential improvements to the coding
scheme. Subsequently, they split the sampled data and coded them separately based on the
refined coding scheme. After each round of sample coding was complete, the researchers
discussed differences in the two codings. For example, in the first coding process, we identified
the difference between external co-evolution (CEE) and internal co-evolution (CEI) as well as a
less clear definition of reconfiguration of IT resources (RCI). Also, in the second coding process,
we identified the difference between reconfiguration of IT resources (RCI) and business
processes (RCP). Through iterative discussions of each difference in coding and how to apply
the coding scheme, the two researchers refined the coding scheme, and the disagreements in
coding decreased.
Intercoder reliability can be established “by having two or more coders categorize units, and then
using these categorizations to calculate a numerical index of the extent of agreement between or
among the coders” (Lombard et al. 2002, p. 590). This allowed us to assess in each iterative step
how closely the two coders agreed on the coding scheme and used it consistently, including
discussions of disagreements in coding, improved operationalization of the coding scheme, and
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increased mutual understanding between the coders. We repeated this process until the intercoder
reliability exceeded the recommended threshold of agreement (> 0.8). Then, one researcher
analyzed all data with the refined coding scheme. Appendix B shows the coding scheme for
analyzing data in this dissertation.
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V

RESULTS

This dissertation investigates Georgia-Pacific’s (GP) digital innovation initiative with a focus on
the innovation path to transform its business towards a service-dominant focus. As the
significance of and need for digital innovation in the traditional product-oriented industry are
increasing, the organization has recently adopted digital innovation to transform its business
model. Using primary and secondary data, we analyzed GP’s (specifically, the GP PRO business
unit) connected restroom initiative over a 5-year period with four stages—initiation,
experimentation, commercialization, and organization—with a theoretical framing of digital
innovation moves.
V.1

Overview

As a strategic investment, the goal of GP PRO’s connected restroom initiative is to provide
customers with exceptional data-based services and values through digital technologies.
However, developing the connected restroom initiative has been a challenging endeavor for GP
PRO as it involves a significant business transformation from a product-dominant business to a
service-dominant one. Nonetheless, GP PRO has learned and evolved its business model with
digital technologies by working through numerous technological, organizational, and market
challenges. As a result, GP PRO has successfully launched product and service offerings (e.g.,
KOLO Smart Monitoring System) in the market and continues to progress digital innovation for
future endeavors. Figure 9 outlines key milestones of GP PRO’s connected restroom initiative
over the 5-year period.
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Commercial pilots began

Connected restroom initiative started

Initial service/system design to market

Smart, fully-connected restroom service
released in the market

Commercial market promotion

Initial market promotion
Limited
market release

Significant leadership changes

Continuous
scaling the initiative

Initiative redirected
toward commercialization

2Q 2015

Initiation

2Q 2016

4Q 2016 1Q 2017

Experimentation

3Q 2017

3Q 2018

4Q 2018

1Q 2019

Commercialization

1Q 2020

Organization

Figure 9. Timeline of GP PRO’s Connected Restroom Initiative

In the dissertation, the purposes were to (1) retrospectively analyze the path trajectory of the
digital innovation initiative and (2) help develop a value co-creation roadmap for moving the
initiative forward towards a service-dominant business. Hence, we first retrospectively analyzed
the first three stages (initiation, experimentation, and commercialization) of the GP PRO
initiative based on case study methodology. Then, during the organization stage and based on the
retrospective analysis, we engaged in close collaboration with GP PRO in order to develop the
future roadmap for the initiative. As such, the account of the organization stage addresses how
GP PRO improved the organization of the initiative based on experiences from the previous
stages. As action researchers during the organization stage, we helped GP PRO through close
collaboration in which we presented key analyses and recommendations to the initiative team.
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GP PRO’s connected restroom initiative started in the second quarter of 2015 by initiating
service-dominant ideas with digital technologies, mobilizing an initial initiative team, specifying
ideas for product and service design, and selecting outside vendors. After the idea-focused
initiation stage, GP PRO tested the feasibility of its service-dominant approach by selecting
experimental pilot sites. It also explored the customer and market needs and conducted initial
market promotion of its endeavors in the ISSA (International Sanitary Supply Association) trade
show in 2016, as part of the technology-focused experimentation stage. In 2017, GP PRO
experienced significant leadership changes including a new president for GP PRO as well as new
vice president (general manager) in the connected restroom initiative team. Along with the
leadership changes, the initiative redirected towards the customer-focused commercialization
stage. For example, the concept of minimum viable products (MVP) was developed, and
commercial pilot sites were operated. The promotion for commercial markets began in the ISSA
trade show in 2018; particularly, the KOLO Smart Monitoring System won the 2018 ISSA
Innovation Award in the Services and Technology Category. In addition, GP PRO started the
collaboration with other restroom service providers, such as one of the world’s largest plumbing
manufacturer, to deliver the connected restroom management solution.
The results of the retrospective analyses of these three stages are presented in sections 5.2, 5.3,
and 5.4. Based on a retrospective analysis of events related to GP PRO’s initiative, we interpret
its innovation practices as the cumulative result of how the organization developed the
innovation initiative over three stages. For each stage, we (1) describe the key activities of the
GP PRO initiative, (2) provide a comprehensive account of strategic moves and architectural
moves, along with evidence of how they manifested over GP PRO’s innovation path, and (3)
summarize the key insights learned.
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The GP PRO’s endeavors during the initiation, experimentation, and commercialization stages
led to developing a roadmapping approach for organizing the value co-creation process during
the process-focused organization stage. The retrospective analyses of activities, digital
innovation moves, and their entanglements during the first three stages served as a foundation for
the organization stage. Here, followed by limited market releases in the first quarter of 2019, GP
PRO provided an International Airport located in the southeast United States with the Smart,
Fully Connected Restroom Service to help ensure its restrooms are always clean, comfortable,
and fully operational. However, despite the successful market release of the initiative (i.e.,
KOLO Smart Monitoring System), it has still been challenging to effectively organize GP PRO’s
digital innovation activities and customer-focused service offerings. To develop a value cocreation roadmap, the researchers and key practitioners from GP PRO collaborated through a
series of workshops, in which the participants iteratively discussed (1) the changes made to
organizing the initiative, (2) the impact and effectiveness of the changes, and (3) the design of
further changes and specific action items. As such, interventions occurred over 16 months with
periodic meetings, workshops, and researcher-practitioner sessions. This analysis focuses on GP
PRO core team and its action items; however, where appropriate, we highlight the researchers’
interventions and their implications for organizing the initiative processes. The workshops and
the participants are summarized in Table 5.
Table 5. Workshops for Organizing GP PRO’s Connected Restroom Initiative
Date

Context

Participants

Duration (H:M)

03/28/2019

Workshop (1) [WS1]

• The researchers
• Program director
• Project manager

2:43

04/25/2019

Workshop (2) [WS2]

• The researchers
• Program director
• Project manager

2:40
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• Operations consultant
05/20/2019

Workshop (3) [WS3]

•
•
•
•

05/24/2019

Workshop (4) [WS4]

• The researchers
• Program director
• Project manager

1:01

07/08/2019

Workshop (5) [WS5]
Presentation (1) [PS1]

•
•
•
•

The researchers
Program director
Project manager
Operations consultant

1:54

07/09/2019

Workshop (6) [WS6]
Presentation (2) [PS2]

•
•
•
•
•
•
•
•
•
•

The researchers
Program director
Project manager
Vice President of the initiative
Operations consultant
Strategy manager
UI product management director
Platform architect
Devices leader
External guest speaker

2:22

08/08/2019

Workshop (7) [WS7]

• The researchers
• Program director
• Project manager

1:32

09/20/2019

Workshop (8) [WS8]

• The researchers
• Program director
• Project manager

1:30

10/18/2019

Workshop (9) [WS9]
Presentation (3) [PS3]

•
•
•
•

1:54

11/05/2019

Workshop (10) [WS10]

• The researchers
• Program director
• Project manager

2:44

11/22/2019

Workshop (11) [WS11]

• The researchers
• Program director
• Project manager

1:54

01/15/2020

Workshop (12) [WS12]

• The researchers
• Program director
• Project manager

1:49

02/05/2020

Workshop (13) [WS13]
Presentation (4) [PS4]

•
•
•
•

2:08

03/19/2020

Workshop (14) [WS14]

• The researchers
• Program director

The researchers
Program director
Project manager
Operations consultant

The researchers
Program director
Project manager
Vice President of the initiative

The researchers
Program director
Project manager
Vice President of the initiative

2:33

0:55
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In sum, Table 6 shows the main focus and activities of each stage during GP PRO’s connected
restroom initiative.
Table 6. Focus and Activities of GP PRO’s Initiative Stages
Stage

Focus

Activities

Initiation

Idea

• Initiate new innovative ideas*
• Initialize the initiative project
• Mobilize initial initiative teams
• Explore market needs for a service-oriented business
• Select outsourcing partners

Experimentation

Technology

• Validate the feasibility of a service-oriented business
• Select and evaluate the pilot sites for experimentation
• Analyze market, customer, and device requirements
• Actualize the service and system design
• Compromise a technology-oriented incongruence

Commercialization

Customer

• Scale down the business focus to customer
• Develop organizational capabilities
• Restructure the business unit for commercialization
• Set up the layered modular architecture
• Consolidate the relationships with partners

Organization

Process

• Develop the integrated and coherent roadmap
• Explore and develop the roadmapping tools
• Migrate from external development resources to internal ones
• Leverage the value creation process as a platform provider

* Main activities are shown in italic.

V.2

Initiation Stage

In May 2015, GP PRO formally started the connected restroom initiative by hiring an initial set
of people to develop the ideas for a service-dominant business. Although the ideas had been
discussed from the Fall of 2012, GP PRO initialized the initiative by putting RFPs (request for
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proposals) and deciding to fund the project. The core team of the initiative was established and
played a critical role as an internal incubator within the organization.
The new venture development group initially focused on developing an internal
incubator for GP PRO, saying, “Let’s find ideas that we can incubate.” We
can go out and test to see if there is a market there to spin up and run with.
There was a core of us who were investigating these different opportunities.
We focused on a project to test whether people are willing to pay for a
premium restroom alternative at high-traffic events. (Sales Director, Program
& Business Management Unit)
At the initiation stage, GP PRO focused on new innovative ideas with digital technologies and
developed multiple business ideas and alternatives. For example, GP PRO had a vision for how
digital technologies change the way its business operates and how the revenue streams would
occur differently in the future.
We were contemplating a lot of different things about how revenue would be
generated, how customers would be engaged in what they wanted, and what
their participation in that business model would look like. (Operations
Consultant, Program & Business Management Unit)
However, GP PRO struggled to move the initiative forward because it had been operated with a
stout business model in the traditional product-oriented industry over decades. Therefore, in this
idea-focused initiation stage, GP PRO discussed where they should go to be successful in new
business environments.
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At the initial stage, we had an innovative spirit; however, we did not have any
expertise … When we started out, we had everything in concept, but we could
not structurally handle it, because each dispenser functioned and was
manufactured differently … I could see that we were struggling to move
forward … Therefore, we had some debate about whether we should go
forward with the IoT. (Technology Vice President, Venture Board)
V.2.1

Strategic Moves

GP PRO explored market needs for a service-dominant business by sensing competitor moves
and by leveraging its innovation capabilities. GP PRO started participating in Innovation Fairs to
grasp the constant changes in the cleaning industries (co-evolution moves). For example, GP
PRO found that some competitors already adopted digital technologies to change their business
models. As such, competitive pressures in the market pushed the organization to transform its
business focus towards a service-dominant business.
We started meeting people at innovation fairs … We met with a company,
EasyCube, which is one of our competitors. EasyCube is an independent
device management company. It is seeking the same things we are starting to
seek. (Sales Vice President, Venture Board)
However, due to lack of expertise and skills on digital technologies, GP PRO relied on the
capabilities of outside vendors to develop a platform that integrates IoT-enabled devices with
other elements (e.g., system, user-interface, etc.). Hence, at the initiation stage, GP PRO
leveraged its innovation capabilities by externally searching and hiring outsourcing partners for
technology development (co-evolution moves).
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GP does not know how to produce a smart bathroom, widely underestimating
how difficult it is … We were going to hire people to help us build the devices
and platforms. We hired our initial set of consultants to build a platform in
May 2015. (Category Vice President, Venture Board)
The collaboration with outside vendors also represented the adoption of digital technologies such
as IoT technology and cloud-based services (reconfiguration moves). As such, GP PRO explored
how new technology architectures could be incorporated with the existing hardware and device
management architecture.
We were really good at developing the devices and their hardware in the
traditional industry … However, we had to outsource the cloud piece to a third
party because we did not have the skills in-house. (R&D Engineer, Technology
Development Unit)
At the initiation stage, GP PRO discussed the value-added ideas (e.g., customer satisfaction and
waste reduction) that the organization might provide customers in high traffic workplaces (e.g.,
airports and hospitals) with service-oriented offerings (renewal moves). However, it was
challenged to specify those renewals before validating the feasibility of the initiative.
From a program perspective, we’ve adapted, learned, and grown over time …
From a device perspective, we are still growing in that we are still asking,
“How do we improve the business value? How do we make it better?,” not
even beginning to scratch the surface of how to digitally interact with the
devices. (Project Manager, Program & Business Management Unit)
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V.2.2

Architectural Moves

GP PRO initially started the IoT roadmap project based on IoT technologies. These technologies
provided the organization with new opportunities for transforming its business model towards a
service-dominant business. For example, GP PRO’s initiative can be explained as embedding
IoT sensors into its towel dispensers, by sensing the usage or consumption data, and by
analyzing the data to offer better services to customers (sensing usage moves).
Fundamentally, if we have IoT technology, we install the sensors on our
dispensers and will be able to get the data. We contemplate what that data
allows us to do … In a sense, we were completely redesigning our most
popular towel model. It would be an opportunity to get the IoT technology into
that with very little cost. (Operations Consultant, Program & Business
Management Unit)
However, there had been controversial issues on IoT-enabled services. For example, GP PRO
was not certain of how to monetize the value of the data generated from the IoT-enabled
services, how to make technical compatibility with existing technologies or equipment, and how
to incorporate the new architecture (i.e., IoT portfolio) with existing product-oriented
architectures in the organization.
Although most people would have fallen out of their chairs while trying out
different connectivity modes, we were working on an IoT project. IoT has
limitations in how to connect, and it includes a lot of secrecy. There are a lot
of issues around data … However, we could not grasp the full complexity of
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connecting a whole bunch of things at that time. (Project Manager, Program
& Business Management Unit)
Consequently, the significant architectural move at the initiation stage was to set up the sensing
usage architecture at the device level by beginning to develop the IoT-enabled devices with GP
PRO’s technology unit and outside vendors.
We had begun to develop dispensers, putting sensors in them. However, we
had no idea how to build the platform itself, the middle layers at the
application level, and all of those types of things. That’s why we did the vendor
selection before the experimentation stage … While acknowledging as a
company that we needed to outsource in order to build our capability, we still
wanted to build it with an internal focus. (Program Director, Program &
Business Management Unit)
V.2.3

Key Insights

We offer more elaborate evidence of the different types of strategic and architectural moves in
Appendix C.1. In summary, our analysis of the initiation stage offers the following insights:
•

The idea-focused initiation stage (1) formalized service-dominant ideas, (2) shared and
distributed them in the organization, and (3) promoted supportive environments (e.g.,
funding the project, mobilizing the initiative team, hiring outside vendors, etc.) for the
digital innovation initiative.

•

As a trigger of the initiative, co-evolution was a dominant strategic move, which in turn,
encouraged GP PRO to develop other strategic moves. Reconfiguration moves focused
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on enhancing digital capabilities by orchestrating IT resources (e.g., outside vendors) for
technology developments (e.g., a platform for IoT-enabled devices). However, while GP
PRO recognized the potentials of the connected restroom initiative, it did not at this stage
engage in effective renewal moves.
•

Sensing usage moves played a critical role as a foundation of the connected restroom
initiative at the initiation stage, whereas GP PRO less focused on analyzing traces and cocreating services moves. Although GP PRO discussed how it utilized IoT-enabled
devices (sensing usage moves) for offering value-added services, it focused on building
the device-level architecture, for example, by testing different connectivity technologies.

•

Co-evolution (strategic) moves and sensing usage (architectural) moves were the leading
digital innovation moves at the initiation stage. Those moves entangled to help GP PRO
identify an attractive market position and give concrete shape to a transformation towards
a service-dominant business based on IoT technologies. As such, the idea-focused
initiation stage served as a foundation for pursuing GP PRO’s long-term values through
the connected restroom initiative.

V.3

Experimentation Stage

In 2016, after the idea-focused initiation stage, GP PRO started testing the feasibility of its
service-dominant ideas. They developed the prototype of IoT-enabled devices and distributed
them to the pilot sites. GP PRO initially installed the devices at eight to ten pilot sites through
pre-production processes. As such, GP PRO advanced the proof of concept process of the IoTbased dispensers in the pilot sites over 18 months before the product and service offerings were
commercialized. This enabled GP PRO to test and refine their initial service-dominant ideas and
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their feasibility in practical settings as part of the technology-focused experimentation stage. The
validation in the pilot sites continued until saturation.
What we learned from the pilot sites was extremely helpful in developing and
designing the system … However, we decided that pursuing additional pilot
sites was not sustainable … Hence, in March or April of 2017, we decided to
slow down and take a breath. Then, we tried to fix some of the technical
challenges based on what we learned. (R&D Engineer, Technology
Development Unit)
As such, the experimentation in the pilot sites helped GP PRO understand and update the market
and customer requirements as well as developing the value proposition of the service-dominant
business (e.g., how the initiative should move forward).
We would call pilot sites where we were installing pre-production devices and
pre-production processes. From a stage gate perspective, we were at
validation because we were installing at pilot sites and getting ready to sell
commercially as a pilot. (Project Manager, Program & Business Management
Unit)
GP PRO kept leveraging technological capabilities by collaborating with different technology
vendors as well as by investing in outside consulting to do further gap analysis and capabilitygap filling. Those endeavors enabled GP PRO to consolidate what the initiative was going to be.
For instance, the collaboration with outside vendors helped the organization clearly define the
technology requirements and desired outcomes of the initiative. As such, the experimentation
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stage was exploratory; GP PRO figured out unintended or unforeseen potentials of the initiative
with technology-focused partnerships and collaborations.
People need to collaborate and produce together … There are a couple of
different ways we could go, and we could increase our capability from outside.
We could bring in someone who has a much more adaptive and iterative
mindset and manages similar projects. (Project Manager, Program &
Business Management Unit)
Moreover, GP PRO promoted the platform for IoT-enabled devices at the ISSA (International
Sanitary Supply Association) trade show. For example, they invited specific customers and gave
presentations to understand customer needs (e.g., “do you want to be involved?”) and to help
share initiative directions (e.g., “do we need more pilot testing?”). This large-scale market
promotion was the earliest point at which GP PRO came to the market for customer and market
interactions, followed by the internal experimentation.
The notion that we should be a platform partnering with other providers
started at the very early stages … At the first ISSA, other providers would
come to us and say, “Hey, we’d like to be on your system” … How can we
partner and offer a platform to someone else? … It was one of those things
that was continuously pushed onto our team. (Program Director, Program &
Business Management Unit)

69

V.3.1

Strategic Moves

At the experimentation stage, GP PRO identified and verified its competitive position in the
market by analyzing the market through customer and device requirements (co-evolution moves).
For this, GP PRO actively interacted with pilot customers, updated the requirements through
testing the prototype in the pilot sites, and reflected customer feedback to enhance product and
service offerings.
I focused on managing a team of people who were working at our pilot sites.
We went out to customers and put the (IoT) sensors in the dispensers. By
installing the sensors, we wanted to receive feedback and understand their
impact. Then, we brought the feedback to the businesses. (Sales Director,
Program & Business Management Unit)
As reconfiguration moves, GP PRO consolidated the new kinds of architectures (e.g., sensing
usage architecture based on IoT technologies and cloud service architecture) and integrated those
architectures with the overall IT strategies.
We’re pretty well integrated because we had the pilot sites engaged through
that whole process of experimentation, providing some guidance about how it
would fit into our overall IT strategy. (Program Director, Program & Business
Management Unit)
GP PRO also emphasized the collaboration with outside vendors as well as inside technology
development units, while mitigating conflicts on technology developments within the
organization (reconfiguration moves). For example, the initiative team consisted of people from
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the business management unit and the technology development unit (Figure 6). They were
located at different sites; while the former was located in Georgia, the latter was located in
Wisconsin. The different locations and backgrounds often caused incongruences on
technological concepts and applications between them.
One of the major conflicts is that … it’s very difficult to compromise on the
business side, the marketing side, and the technology side … For example, our
technology organization sits in Wisconsin, and we sit here in Atlanta. If we had
been a co-located organization, the business side ideas would have been more
closely shared with the platform or software technology leaders. (Program
Director, Program & Business Management Unit)
Still, the internal experimentation at the technology development unit provided an opportunity
for GP PRO to understand market and customer requirements as well as to specify the valueadded services the customers expected (renewal moves).
We’ve been focusing on device capabilities and customer expectations. That’s
really what our value is for the organization as a service. We do a nice job of
providing potential solutions and then letting the categories tell us which of
those solutions will meet customers’ needs. (Devices Leader, Technology
Development Unit)
V.3.2

Architectural Moves

GP PRO implemented sensing usage moves by installing IoT sensors in the towel dispensers and
identifying the usage or consumption data from the pilot sites. As such, GP PRO tested the
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functionality of different communication technologies (e.g., Wi-Fi, BLE, or LPWAN) to develop
IoT-enabled architecture. As such, in order to deliver the value proposition to customers, sensing
usage moves were accompanied by other architectural moves such as analyzing traces and cocreating services moves.
We’ve adapted the cloud architecture which has grown to be the standard. I
think we’re well placed there … I guess the ability to adapt our system as
different IoT technologies come on board has been a strength … Another
example: we started out Wi-Fi and Bluetooth. Because our architecture is
modular, we can plug the Wi-Fi and Bluetooth into our dispensers for
communications. (R&D Engineer, Technology Development Unit)
GP PRO developed the proof of concept, which enabled them to enhance managerial decisions
by effectively analyzing data produced from a device-level sensing usage architecture (analyzing
traces moves). For this, GP PRO developed a communication strategy in which IoT-enabled
dispensers bi-directionally communicated with the cloud-based architecture, analyzing the traced
data and providing the customers with app-based widgets and maintenance functions.
The dispenser produces data … When you open the (dispenser) cover, it
immediately sends data as a high priority event to the system … It was also
presented in our apps for a proof of concept to customers. (UI Product
Management Director, Technology Development Unit)
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V.3.3

Key Insights

We offer more elaborate evidence of the different types of strategic and architectural moves in
Appendix C.2. In summary, our analysis of the experimentation stage offers the following
insights:
•

The experimentation stage validated the feasibility of service-dominant ideas. This was
an exploratory and transition stage for GP PRO to develop product and service offerings
that met customer needs. GP PRO reflected on the technical and operational feedback
from the experimentation in the pilot sites as well as the initial market promotion.

•

Co-evolution and reconfiguration moves were emphasized at the experimentation stage.
Co-evolution moves focused on analyzing the market, customer, and device requirements
to help GP PRO identify a competitive market position. Reconfiguration moves shed
light on the IoT-enabled architecture with internal experimentation that enhanced
innovation capabilities for (IoT-enabled) technology developments. They also
encouraged collaborations with outside vendors and technology development units while
revealing technology-oriented incongruences within the organization. Renewal moves
were also specified (e.g., ‘organization as a service’) through internal experimentation
with customer feedback.

•

GP PRO consolidated sensing usage moves at the device level by developing the IoTenabled devices and testing them in the pilot sites. GP PRO also enhanced analyzing
traces moves to deliver the product and service offerings to customers. As such, they
validated the proposition that GP PRO could create value for its customers by analyzing
data from the sensing usage architecture. However, although GP PRO recognized the
significance of a platform architecture by sensing the competitor moves at ISSA trade
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shows, the elaborate discussions on co-creating services moves were not emphasized at
the experimentation stage.
•

The entanglements between co-evolution and sensing usage moves frequently appeared
in the experimentation stage. That was why the requirement analysis based on IoT
technologies played a critical role in advancing the initiative at the experimentation stage.
In addition, reconfiguration moves combined with architectural moves such as sensing
usage and analyzing traces moves. The entanglements between reconfiguration and
sensing usage moves involved reconfiguring the existing device management architecture
into a new architecture enabled by IoT technologies; the entanglements between
reconfiguration and analyzing traces moves involved consolidating the analyzing traces
architecture at the analytics level to create value-added services for customers.

V.4

Commercialization Stage

During the first six months of 2017, there were significant leadership changes at GP PRO. The
new president came to GP PRO, and the ecosystem leader (later, promoted to the vice
president/GM position) joined the connected restroom initiative. These leadership changes
redirected the initiative towards the customer-focused commercialization stage. Although GP
PRO was still experimenting in the pilot sites, they stepped back and hardened the initiative to
move toward commercialization in the market. Specifically, the leadership requested the
initiative to figure out the value proposition for real customers (“what kinds of values the
customers get from the services”).
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We really need to move from this experimental phase to get closer to a path of
making money and to start learning what a true value proposition is for our
customers. (Vice President, Initiative Team)
To commercialize the initiative, GP PRO focused on scaling the offering down to the minimum
viable products (MVP), which was the first significant move towards collaboration with partners
in the initiative’s broader ecosystem. The MVPs played a critical role in optimizing the longterm profitability of the business.
A minimum viable product gets us out into the market. Something you can
charge for and that has enough reliability that it won’t hurt our brand. It
doesn’t necessarily need to be perfect, … but that’s where we’re really focused
today. (Program Director, Program & Business Management Unit)
Along with the launch of the MVPs, GP PRO developed the KOLO Smart Monitoring System
that won the 2018 ISSA Innovation Award in the Services and Technology Category. As a
product of the initiative, the KOLO Smart Monitoring System is a new open architecture
communication platform that provides reliable, customizable, and secure monitoring and analysis
of connected away-from-home restroom fixtures. It allows for timely and customized
communication between connected restroom fixtures and facility managers through a mobile and
web application5.

5

Source: https://www.gppro.com/gp/solutions/kolo-smart-monitoring-system
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Hence, at the commercialization stage, GP PRO started the close collaboration with partner
companies to co-create value-added services. For example, GP PRO collaborated with other
restroom device and service providers to deliver the connected restroom management solution,
integrating their devices and technologies with the KOLO system. They made a formal contract
and publicly announced their collaboration to the market. As such, the collaboration leveraged
the KOLO Smart Monitoring System as a platform-based ecosystem in the market.
V.4.1

Strategic Moves

During the previous stages, GP PRO focused on co-evolution moves in response to competitor
moves and based on innovation ideas (at the initiative stage) and by analyzing the market and
customer requirements (at the experimentation stage). At the commercialization stage, GP PRO
instead emphasized reconfiguration and renewal moves.
As co-evolution moves, GP PRO regularly participated in the ISSA trade shows to keep
observing competitor moves and technology advancements. The moves motivated the
organization to accelerate the commercialization process to occupy a leading market position.
A motivation for us to get into the market and to get commercial was our main
competitor. … We participate in a national show (ISSA) every year … for
technology readiness or messaging to the market. We showed our technology
at the events before it was ready in the market … At those events, we were
ready to get to the customer and became more visible in the market. Also, we
often felt that the competitive pressure was significant … we needed to move
into the market faster. (Project Manager, Program & Business Management
Unit)
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GP PRO mainly conducted reconfiguration moves to orchestrate a strong partnership with other
device and service providers. The partnership supported developing the prototypes of their ITenabled devices and made them interoperable with the KOLO systems. Thus, the reconfiguration
moves played a critical role in extending the IoT-enabled initiative to the platform-based
ecosystem.
I believe that I should be the one coordinating more of the next generation of
devices. Where do we need to be in the bigger picture? How do we integrate
better with some outside organizations? There are others out there that would
be awesome to have as partnerships going forward. (Devices Leader,
Technology Development Unit)
In addition, GP PRO improved the environments for digital innovation by restructuring the
business unit and by designing a layered modular architecture. First, similar to the
experimentation stage, GP PRO promoted supportive environments with the right culture for
innovation while mitigating the tensions between business and technology units within the
initiative team.
We had a lot of conflicts when we first started to commercialize … People need
the right environment to work in, the right culture, and the right supporting
capabilities in their work environment. (Category Vice President, Venture
Board)
GP PRO also developed an open architecture, combining IoT, data analytics, and platform
technologies. In a sense, the organization developed the user interface and dashboards for
customers to easily access the widgets and functions for a core set of information. For example,
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GP PRO facilitated customers could take actions (“what’s going on in the restroom right now?”)
for custodial maintenance using the application that displayed compressed, useful information
such as unusual traffic patterns. This reconfiguration move was accompanied by entanglement
with the three integrated architectures (service-level platform architecture, analytics-level data
architecture, and device-level IoT architecture) and relevant architectural moves.
There was a pretty dramatic scaling down … While we were putting on the
dashboard for the supervisors, we got down to some specific things. This big
dashboard is full of widgets and functions … For example, from a supervisor
perspective, we were trying to include things like route optimization with core
sets of information. (Vice President, Initiative Team)
To commercialize the initiative, GP PRO was concerned about how to monetize the initiative
with true value propositions as customer satisfaction and waste reduction (renewal moves). For
example, GP PRO provided custodian management solutions in which the custodians in high
traffic workplaces adopt reasonable work patterns by easily and timely recognizing when towel
dispensers need to be refilled with paper, need batteries replacement, or need maintenance.
From a customer’s perspective, we considered two types of value propositions
for the customers. One is tenant satisfaction, and that’s the guarantee that
you’re never going to run out … The other is waste reduction … you’ll be able
to see where you are best utilizing the product as well as how you can help
reduce waste. (Project Manager, Program & Business Management Unit)
Specifically, GP PRO launched the KOLO Smart Monitoring System as a significant service and
a new source of competitive advantage in the market.
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KOLO was getting some momentum, and we were starting to lean in on KOLO
… This is a very big opportunity. It could transform GP PRO in the core
products that we offer. (Sales Director, Program & Business Management
Unit)
V.4.2

Architectural Moves

GP PRO’s architectural moves at the commercialization stage focused on analyzing traces and
co-creating services moves. While previous stages highlighted how to design and develop IoTenabled devices and experimented with their use in the pilot sites, the commercialization stage
emphasized how to convert the data collected from the dispensers into value-added services.
The value of understanding data can change behaviors … That’s when the
pilot tests were all done. The proof of concept was done. Did we see a new
value through all of that to warrant commercialization? (Sales Vice President,
Venture Board)
As such, based on data analytics technologies, analyzing traces moves played a salient role as an
upper layer over the sensing usage architecture as part of developing a service-dominant
business.
We have a lot of data, and even our dashboards today are data-driven …
We’ve been framing it up as data analytics, leveraging the value from a fairly
broad network of data. (Project Manager, Program & Business Management
Unit)
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Co-creating services moves were key architectural moves at the commercialization stage, based
on platform technologies. In its platform-based architecture, GP PRO is a platform owner as well
as a service producer. Hence, in order to co-create services, GP PRO strengthened partnerships
with other service providers to build the total solution for the connected restroom. GP PRO
suggested that one unified platform (KOLO Smart Monitoring System) helped customers such as
custodians, property managers, and janitors efficiently and effectively spend their time and effort
to operate high traffic workplaces.
Let’s make a viable business that can be a consumer (demand-side) part of the
platform as well as supply-side part … If we have those capabilities in our
platform, we can compete against whoever else comes into that space.
(Platform Architect, Technology Development Unit)
V.4.3

Key Insights

We offer more elaborate evidence of the different types of strategic and architectural moves in
Appendix C.3. In summary, our analysis of the commercialization stage offers the following
insights:
•

After the idea-focused (initiation) and technology-focused (experimentation) stages, GP
PRO (1) restructured the business unit with significant leadership changes, (2) scaled its
business focus down to the customers, and (3) reified the innovative ideas and digital
technologies to specific products and services. For this, GP PRO emphasized the
collaborations with outside partners to develop the platform-based ecosystem as well as
leveraging the MVPs. As a result, they launched the KOLO Smart Monitoring System.
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•

Reconfiguration and renewal moves were the main strategic moves at the
commercialization stage. Reconfiguration moves developed the initiative with marketready products and services by restructuring the organization for commercialization and
strengthening the partnerships with other device or service providers. In accordance with
reconfiguration moves, renewal moves were leveraged to achieve competitive advantages
particularly through the KOLO Smart Monitoring System. In addition, although GP PRO
sensed competitor moves by participating in trade shows, co-evolution moves were of
less importance at the commercialization stage.

•

Based on the sensing usage architecture at the IoT-enabled device level, GP PRO
highlighted analyzing traces and co-creating services moves at the commercialization
stage. Analyzing traces moves consolidated GP PRO’s value proposition and developed
the business model in terms of how to monetize the initiative by converting the data into
value-added services. Co-creating services moves facilitated the initiative to advance the
platform-based ecosystem with the service-level architecture and by strengthening
collaborative partnerships and emphasizing the dual role of platform owner and service
provider.

•

At the commercialization stage, reconfiguration moves were entangled with architectural
moves (e.g., analyzing traces and co-creating services moves). Reconfiguration moves
(e.g., orchestrating the partnership with other service providers and orchestrating IT
resources to build the layered data analytics and platform architectures) had an impact on
leveraging the technological and relational environments for analytics- and service-level
architectures, respectively. Renewal moves were entangled with co-creating services
moves, in that the value of the KOLO Smart Monitoring System can be extended when
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GP PRO developed the platform through collaborations with other device or service
providers.
V.5

Organization Stage

When the research team joined the GP PRO’s connected restroom initiative in December 2018,
core members of the initiative shared challenges that needed resolution. One of the challenges
was that GP PRO did not have a coherent and integrated roadmap for future initiative moves;
therefore, the organization needed to develop the roadmapping approach tying its vision,
business goals, market needs, and strategic initiatives together. The platform architect of the
initiative team stated:
I remember that we’re struggling with what the template is and what the
roadmap is. There isn’t a standard that everybody uses … Different people
have different needs around that, but they want to know the vision and what’s
in the next release. (Platform Architect, Technology Development Unit)
In addition, rather than focusing heavily on the external resource development with outside
partners as in previous stages, GP PRO wanted to focus on the internal partners by efficiently
coordinating the initiative (e.g., release management, technology development, marketing
initiatives, and more). At the same time, to successfully perform a profitable initiative, GP PRO
needed to fertilize the platform-based ecosystem with multiple partner companies.
There’s going to be some juggling in the future of how we manage the multiple
partners on the platform and still do what’s right for GP as a whole … we’ve
been taking a very collaborative approach to partnerships, which is great, but
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our ultimate goal is to be the integrator of these platforms. (Project Manager,
Program & Business Management Unit)
Taken together, GP PRO acknowledged that, with coherent value co-creation roadmaps, the
initiative could become efficiently organized across the organization and be sustainable in the
market as a result of the process-focused organization stage. Thus, GP PRO was motivated to
collaborate with the researchers to develop the roadmapping approach for its digital innovation
initiative.
V.5.1

Approach to Roadmapping

Phase 1: Identifying the Problems
Followed by pre-collaboration discussions, we initiated workshops ([WS1 – WS2], Table 5)
which focused on challenges and opportunities of the connected restroom initiative. We
facilitated discussions on what challenges GP PRO faced to further develop the initiative with
the roadmap framework. This discussion included the following questions: (1) what GP PRO has
now, (2) what the current state is, (3) what a roadmap should look like, (4) what a roadmap
should address, and (5) what purposes of the roadmap serve. We carefully injected a few
theoretical perspectives, such as service innovation, process theory, platform ecosystem, twosided markets, and more, together with examples from other non-competing organizations (e.g.,
Toshiba and Volvo). The main take-away from the first workshops was that GP PRO needed to
understand capabilities, knowledge and risks across the organization, and ways to leverage
innovation capabilities as part of roadmapping.
Phase 2: Exploring Roadmap Requirements
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The second phase of workshops ([WS3 – WS5], Table 5) focused on exploring management
tools for complex roadmap development. Although GP PRO had product development roadmaps
and technology roadmaps (e.g., SAP reporting tools), it was challenged to integrate all
information across multiple project and deliverable levels. We proposed several considerations
for roadmapping: GP services, operation supports, customer infrastructures, layered modular
architectures and platforms, KOLO program governance, and more. The main take-away from
the second phase of workshops was that GP PRO had to (1) conceptually articulate the roadmap
architecture, (2) refine the key terms of the roadmap (e.g., strategic focus areas, domains,
opportunity areas, process tactics, and more), and (3) explore the available tools for portfolio
management. Figure 10 depicts an example of the conceptual roadmap architecture we discussed
in the workshops.

IoT Platform

Demand-side users

Supply-side users

INITIATIVE ROADMAP
Resources
allocate

Domains

facilitate or limit

Identifying options

Developing options

Realizing options

Planting debts

Evaluating debts

Resolving debts

conduct

develop

Activities

Release Management

Figure 10. Example: Conceptual Roadmap Architecture

Outcomes
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Phase 3: Developing Roadmapping Tools
Initiating the development of roadmapping tools ([WS6 – WS8], Table 5), we invited a guest
speaker who is an expert in agile development for large-scale embedded systems. The guest
speaker gave a presentation ([PS2]) and shared his experiences on digital innovation projects.
The presentation provided practical insights for GP PRO’s roadmap development:
•

Roadmaps must adhere to a broader vision for the organization,

•

Requirements are developed via a cyclical process of customer collaboration and
engineering input,

•

Requirements that do not make it into a release are placed into a backlog,

•

This backlog is continuously groomed and reprioritized, and

•

The roadmap must be continually re-evaluated against the vision.

In line with these suggestions, we addressed the theoretical concept of capability maturity model
(CMM) which emphasizes roadmap development and refinement with a five-level (initialrepeatable-defined-managed-optimized) evolutionary path of increasingly organized and
systematically more mature processes. Hence, from the third phase of workshops, the main takeaway was that GP PRO had to (1) understand the coordination of complex digital innovations,
(2) develop conversion of visions and strategic ideas to deliverables and releases, and (3)
enhance the facilitation of multiple stakeholders in the initiative.
Phase 4: Refining the Roadmap Framework
The fourth phase of workshops ([WS9 – WS14], Table 5) mainly focused on refining the
roadmap framework and developing the tools. In WS9, the program director presented the
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roadmap proposal including the initiative vision, business goals, roadmap deliverables and
governance, portfolio dashboard, and so on. Based on the proposal, we facilitated discussions on
(1) drivers for improving the roadmap process, (2) how to efficiently coordinate the components
of the roadmap framework and portfolio management, (3) how to measure the health of the
roadmap, programs, and projects, and (4) how the program lifecycle is orchestrated by the
initiative stakeholders. As such, the main results of the workshops were that GP PRO finalized
the roadmap framework and tools, distributed them to the organization, and started using them to
improve the organization of the innovation initiative. Table 7 summarizes the components of the
roadmap framework.
Table 7. Example: The Roadmap Framework6

6

Component

Content

Roadmap Objective

Enable the KOLO team to responsively organize and efficiently execute IoT
system development initiatives that deliver on business goals.

Levels of Governance

• Portfolio: Current set of accepted programs that are active or in-queue
• Program: System level initiative comprised of one or more projects to deliver a
specific objective
• Project: Component level initiative with deliverables aligned to a program;
where components may be Platform, UI, Data Analytics, Device Firmware,
Device Hardware

Program Lifecycle Stage

• Proposed: A defined idea seeking roadmap acceptance as an IN-QUEUE
program.
• In-Queue: An accepted program that is not actively advancing.
1. Backlog: Waiting for market requirements scoping
2. Next: Prioritized program being scoped or scoping complete
• Active: An advancing program with resources sought or obtained.
1. Top: Apply all resources possible to meet targets
2. Secondary: Moves forward as resourcing allows
• Inactive: A program that has delivered, been put on hold or is terminated.

The components are adopted from the KOLO Roadmap Framework (Source: GP PRO’s internal documents)
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As an outcome of the roadmap process, Figure 11 shows the snapshots of tools for portfolio
management based on the roadmap framework.

[KOLO Roadmap Tool: Program and Project View]

[KOLO Roadmap Tool: Process View]

Figure 11. Example: Snapshots of Roadmap Tools7

7

The snapshots are adopted from the KOLO Roadmap Framework (Source: GP PRO’s internal documents).
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V.5.2

Strategic Moves

At the organization stage, GP PRO focused on moving the initiative forward to be sustainable
with long-term values by keeping track of competitor moves (co-evolution moves). To do so, GP
PRO shed light on developing the roadmap framework and tools, which increased the initiative’s
organization and agility. The roadmap is “the function where I am today, in relation to where I
am going or what’s coming up soon … farther in the future”, according to the platform architect
of the initiative team.
Successful senior leaders are looking for the next big idea that could transform
their business. I think looking around and recognizing this could transform GP
PRO … The next biggest task is trying to figure out how technically precise we
want the system to truly be. We’ve got several competitors out there that have
similar systems now. (Sales Director, Program & Business Management Unit)
As key strategic moves, reconfiguration moves played a critical role in orchestrating different
versions of roadmaps to be integrated into one coherent roadmap of the initiative. Providing an
integrated framework with managing tools, GP PRO coordinated the responsibilities and
processes at the portfolio, program, and project levels. For example, the roadmap framework
enabled the organization (1) to manage IoT system components that have dissimilar development
processes, timelines, risks, resourcing, and geographic locations and (2) to manage the
integration of partner technologies as well as GP corporate systems8 (reconfiguration moves).

8

Source: KOLO Roadmap Framework in GP PRO’s internal document.
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Thus, the organization stage was a reconfiguration process that developed and refined the
roadmap framework as well as orchestrated IT resources by using its roadmapping tools
effectively.
I don’t think that the detailed day-to-day roadmap works for somebody that
only wants to look at the plan. There are different versions of the roadmap, …
we should align and aggregate them into a coherent vision to provide future
direction. (Program Director, Program & Business Management Unit)
We work hard on trying to define a roadmap that makes the most sense to
create value for the business and knock down risks … There’s coordination
and a lot of cross-fertilization that goes into the roadmap … We set our course
of actions from our roadmap. (Vice President, Initiative Team)
The GP PRO’s roadmap development aimed to offer better customer services and efficiently
execute IoT-enabled initiatives (renewal moves). Renewal moves at the organization stage
focused on internal resource development, such as exploring and developing the framework and
tools and coordinating the initiative at detailed levels.
We’re in the process of migrating from external development resources—
particularly platform and UI resources—to internal over the next two years …
The processes of working with our internal IT group and the many people to
convince of certain decisions has expanded. (Platform Architect, Technology
Development Unit)
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As such, GP PRO acknowledged that the roadmap framework helped the initiative to (1) manage
the opportunities and risks associated with the quickly evolving IoT customers, competitor,
regulatory, and technology landscape and (2) manage the distribution of value-added outputs to
various external and internal stakeholders (renewal moves).
We get our devices coming up through the other categories. We tie it into
cloud-based service management in terms of what the customer actually sees
from the platform and its user interface. One of the things that we need to do
as an organization is to expand the scope to include more of the devices from
an IoT perspective. (Vice President, Initiative Team)
V.5.3

Architectural Moves

The main architectural moves at the organization stage were co-creating services based on
platform technologies. For instance, as shown in Figure 10, the focus of the roadmap
development process was on supporting the IoT platform as two-sided markets including
demand- and supply-side users. In a sense, GP PRO concerned with how to coordinate three
different categories of stakeholders (i.e., GP PRO, partner companies as supply-side users, and
customers as demand-side users) in an integrated system (co-creating services moves).
If we’ve got complimentary devices from our partners, we can integrate them
at the device level. We can do that integration at the detailed edge level … The
system is an architecture where you can really get other devices from our
partners connected at several levels. (Technology Vice President, Venture
Board)
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Specifically, at the organization stage, GP PRO coordinated the detailed processes for facilitating
and leveraging the efficiency and effectiveness of the initiative at different levels (portfolio,
program, and project levels), based on three layers of the architectures (sensing usage at the
device level, analyzing traces at the analytics level, and co-creating services at the service level).
V.5.4

Key Insights

We offer more elaborate evidence of the different types of strategic and architectural moves in
Appendix C.4. In summary, our analysis of the organization stage offers the following insights:
•

The organization stage mainly developed the value co-creation roadmap for guiding the
future direction of the initiative. For this, with close researchers-practitioners
collaboration, GP PRO (1) identified the challenges and current states, (2) explored the
roadmap processes with theoretical perspectives, and (3) developed and refined the
roadmap framework and its management tools.

•

Reconfiguration moves were the main strategic moves at the process-focused
organization stage, playing a critical role in integrating the scattered responsibilities and
processes into one unified roadmap and consolidating value co-creation processes with
partner organizations. GP PRO’s renewal moves were also critical in strengthening its
competitive advantages by managing opportunities and risks as well as by distributing
value-added services to its stakeholders. Those strategic moves were motivated by coevolution moves in order for GP PRO to improve its organization and agility to be at a
sustainable position in the market.

•

Sensing usage and analyzing traces moves were not explicitly discussed at the
organization stage. Instead, those architectural moves provided a base layer of co-
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creating services moves. Based on two-layered architectures of sensing usage and
analyzing traces, co-creating services moves helped GP PRO develop the roadmap
framework to offer value-added services with partner organizations and customers at the
device-, analytics-, and service-levels.
•

The main entanglement between strategic and architectural moves at the organization
stage was the combination of reconfiguration and co-creating services moves. However,
the entanglements of digital innovation moves were not frequent during the organization
stage, because GP PRO heavily focused on reconfiguration moves rather than
architectural moves to develop the roadmap framework with subsequent reconfigured
processes and management tools.

V.6

Summary: Key Insights of Digital Innovation Moves over Initiative Stages

From a cumulative view of digital innovation, digital transformation is regarded as the emergent
processes of holistic organizational changes driven over time by digital innovation initiatives
(Hinings et al. 2018; Li et al. 2018). Therefore, in the dissertation, we focus on exploring how
digital innovation constituted and entangled over the initiative stages. Specifically, digital
innovation moves including strategic and architectural moves are intertwined within and across
the stages, which in turn, leads to the successful development of digital innovation initiatives.
Based on empirical results from GP PRO, we summarize the key insights of digital innovation
moves over the stages¾initiative, experimentation, commercialization, and organization
stages—as shown in Table 8.
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Table 8. Summary of Key Insights in GP PRO’s Digital Innovation Initiatives
Stages
Digital innovation moves
Initiation
Strategic
moves

Architectural
moves

Experimentation

Commercialization

Organization

Co-evolution

• Dominant move
• Encouraging to develop
other strategic moves

• Dominant move
• Analyzing device, market,
and customer requirements
• Identifying competitive
market positions

• Sensing competitors’ moves,
but less important

• Motivating further strategic
moves by exploring new
opportunities in the market
and by sensing competitors’
moves

Reconfiguration

• Enhancing digital
capabilities with IT
resources orchestration

• Dominant move
• Enhancing innovation
capabilities for technology
development
• Encouraging the
collaboration between inside
development teams and
outside vendors

• Dominant move
• Integrating the scattered
responsibilities and
processes into one unified
roadmap
• Consolidating value cocreation processes with
partner organizations

Renewal

• Recognizing the potentials,
but not specifying effective
renewal moves

• Specified through internal
experimentation and as well
as by customer feedback in
pilot sites

• Dominant move
• Developing market-ready
products and services
• Restructuring the
organization for
commercialization
• Strengthening the
partnerships with other
device and service providers
• Dominant move
• Leveraging to achieve
competitive advantages with
MVPs and KOLO Smart
Monitoring System

• Dominant move
• Building the device-level
architecture by testing
connectivity technologies

• Dominant move
• Consolidated by pilot site
testing
• Developing the IT-enabled
devices with
experimentation
• Enhanced to deliver product
and service offerings
• Creating value proposition
to customers

• Keeping developing IoTenabled devices and aligning
them with other architectural
moves

• Not explicitly discussed, but
providing a foundation for
roadmap processes and
platform-based architecture

• Dominant move
• Consolidating value
proposition
• Developing the business
model on how to monetize
the initiatives
• Dominant move

• Not explicitly discussed, but
providing a foundation for
roadmap processes and
platform-based architecture

Sensing usage

Analyzing traces

• Les focusing on data itself
retrieved from IT-enabled
devices

Co-creating services

• Conceptualizing the
platform ideas for valueadded service offerings

• Not emphasized the
elaborate discussions on cocreating services moves

• Leveraging competitive
advantages by risk
management
• Distributing value-added
services to stakeholders

• Dominant move
• Developing roadmapping
tools and framework to offer
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Entanglement moves

• Entanglements of coevolution and sensing usage
moves
o Identifying market
position
o Giving a concrete shape
for transformation based
on IoT technologies
o Developing a foundation
for GP PRO’s long-term
values

• Entanglements of coevolution and sensing usage
moves
o Emphasized for the
requirement analysis of
IoT-enabled technologies
• Entanglements of
reconfiguration and sensing
usage moves
o Reconfiguring the
existing device
management architecture
into a new IoT-enabled
architecture
• Entanglements of
reconfiguration and
analyzing traces moves
o Consolidating a new
architecture at the
analytic level to create
value-added services

* The shaded areas represent the dominant strategic and architectural moves at each initiative stage.

• Facilitating the initiative to
advance the platform-based
ecosystem
• Strengthening collaborative
partnership in the platform
as the dual role of platform
owner and service provider
• Entanglements of
reconfiguration and
analyzing traces moves
o Orchestrating IT
resources to build the
layered data analytics
architecture for
monetization
o Leveraging technological
environments for the
analytics architecture
• Entanglements of
reconfiguration and cocreating services moves
o Orchestrating the
partnerships with other
product and service
providers to broaden the
platform boundary of the
GP PRO’s connected
restroom initiatives
o Leveraging relational
environments for the
platform-based
architecture
• Entanglements of renewal
and co-creating services
moves
o Integrating the value of
KOLO Smart Monitoring
System with the platformbased architecture

value-added services to
customers and partners

• Entanglements of
reconfiguration and cocreating services moves
o Not frequently discussed
o Heavily focusing on
reconfiguration moves
rather than architectural
moves

94

VI DISCUSSION
As the significance of digitalization is substantially increasing in dynamic business landscapes
(Kohli and Melville 2019; Nambisan et al. 2017; Svahn and Henfridsson 2012; Yoo et al. 2012),
organizations have been challenged to embrace digital technologies and transform their business
models, structures, and processes (Hartl and Hess 2017; Kohli and Melville 2019; Kutzner et al.
2018). Specifically, traditional product-oriented organizations have emphasized digital
innovation endeavors to transform their business focus towards a service-dominant business
(Goduscheit and Faullant 2018; Iansiti and Lakhani 2014). To address this problem, this
dissertation investigates how incumbent product-oriented organizations develop digital
innovation initiatives to transform towards a service-dominant business and how their initiatives
are constituted and entangled over the initiative stages. Framing digital innovation moves in
strategic and architectural perspectives, we (1) retrospectively investigated the path trajectory of
the digital innovation initiative at Georgia-Pacific Consumer Products Professional Division (GP
PRO)’s (with case study methodology) and (2) participated in forward-looking value co-creation
roadmap development in the context of the connected restroom initiative (with clinical inquiry
approach). Based on our theoretical framing of digital innovation moves and our empirical
results, this dissertation provides (1) new knowledge about the development of digital innovation
initiatives for business transformation with a focus of service-dominant businesses and (2)
practical insights of how product-oriented organizations manage the challenges they encounter
during such initiatives.
In the following sections, based on key empirical insights and extant literature, we address the
problem context of this dissertation and advance theory on digital innovation moves more
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generally. Then, we discuss the theoretical contributions and practical implications of this
dissertation. We conclude with limitations and possible avenues for future research.
VI.1

Digital Innovation Towards a Service-Dominant Business

For traditional product-oriented organizations, digitalization can trigger the transformation of
long-standing business models to new ones. Specifically, those organizations can adopt different
digital technologies such as IoT, data analytics, and platform technologies to restructure their
product-dominant businesses into service-dominant ones. To provide new product and service
offerings, digital innovation, associated with product innovation, requires organizations to embed
digital technologies into physical artifacts with novel features and functionalities (Lyytinen et al.
2016; Tarafdar and Tanriverdi 2018). Digital innovation also plays a critical role as a cornerstone
of value creation and appropriation (Nambisan 2018; Toivonen and Kijima 2018) as an
important foundation for a service-dominant business (Lusch and Nambisan 2015; Vargo and
Lusch 2016). Thus, the integration of digital innovation, product innovation, and service
innovation constitutes the problem context of this dissertation through GP PRO’s connected
restroom initiative. Figure 12 captures the integration of those innovations with key quotes from
prior studies.
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Digital
Innovation
“A salient feature of digital innovation is that productdeveloping firms need to accommodate two innovation
regimes (product and digital innovation) in the same
innovation process”
(Svahn and Henfridsson 2012, p. 3353)

Product
Innovation

“digital innovation as a cornerstone of
(organizations’) value creation and capture strategy
(which can be a foundation of service innovation)”
(Nambisan 2018, p. 104)

“the distinction between service innovation and product
innovation is no longer relevant, … all product innovations
are service innovations” (Lusch and Nambisan 2015, p. 156)

Service
Innovation

Figure 12. The Problem Context: Digital, Product, and Service Innovations

At GP PRO, we found that digital innovation initiatives evolved as a longitudinal, cumulative
process (Kutzner et al. 2018; Li et al. 2018) of four stages—initiation, experimentation,
commercialization, and organization. Restated, previous stages (and previously adopted
technologies) were the foundation for the next stages. For example, GP PRO initially focused on
IoT technologies to innovate its dispensers as a basis for service innovation ideas at the initiation
and experimentation stages. Then, at the commercialization stage, it started to implement these
ideas by emphasizing data analytics and platform technologies as upper layers of the emerging
digitalization architectures. At the organization stage, GP PRO then developed effective and
efficient ways to orchestrate and advance those digital innovations through a unified digital
platform and related roadmapping initiative. In addition, this cumulative process developed from
an external orientation to an internal orientation over time. Since GP PRO had focused on
product-oriented manufacturing over decades, it lacked knowledge and skills on a service-
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dominant business. Hence, it initiated developing service-oriented ideas with digital technologies
by strengthening partnerships with outside vendors (e.g., outside consulting, technology
development, and more). However, as the initiative progressed, the organization advanced the
service-dominant business by attracting outside partners to its platform (at the commercialization
stage) and by developing the value-creation roadmap to improve the internal organization of the
initiative (at the organization stage).
Our findings also revealed that one of the challenges in the initiative was the conceptual and
technological incongruences among stakeholders of the initiative. When GP PRO developed an
IoT-based architecture, it leveraged technological capabilities by collaborating with different
technology vendors. Although those endeavors helped the organization consolidate the initiative,
they caused incongruences on technological concepts and their applications across outside
vendors and inside units. Prior studies have addressed that organizations need to manage
incongruences between key stakeholder groups at various initiative stages to make projects
successful (Gallivan 2001; Orlikowski and Gash 1994; Young et al. 2016). Accordingly, GP
PRO attempted throughout to build supportive environments to mitigate such incongruences
across its connected restroom initiative.
As such, our empirical analysis demonstrated that significant leadership changes played a critical
role in moving the initiative forward. Although the role of senior leadership (i.e., executive-level
managers) in the digital era has become a critical imperative in successfully shaping digital
innovation and transformation (Haffke et al. 2016), it has not yet been sufficiently addressed by
IS research (Haffke et al. 2016). In the case of GP PRO, the new leaderships joined the
connected restroom initiative and directed it towards commercialization by focusing on
monetizing the initiative to understand the value proposition to customers. This was a critical
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turning point for the initiative that accelerated it towards launching its product and service
offerings such as MVPs and KOLO Smart Monitoring System to the market. Thus, senior
leadership is strategically important in governing digital innovation initiatives, as demonstrated
well in the context of GP PRO’s connected restroom initiative.
VI.2

Towards A Theory of Digital Innovation Moves

Digital innovation moves are organizational moves facilitating digital innovation initiatives
towards transforming an organizations’ business models, structures, and processes. They consist
of strategic moves, architectural moves, and their entanglement. Based on our empirical analysis
and existing literature, we propose a framework of digital innovation moves, as shown in Figure
13. The framework includes strategic moves—co-evolution, reconfiguration, and renewal—and
architectural moves—sensing usage, analyzing traces, and co-creating services—as well as their
entanglement in digital innovation initiatives.

leverage

Architectural Moves

Strategic Moves

Co-creating Services

impacts

Co-evolution

(platform-based technologies)

Renewal

: Service level

facilitates

Analyzing Traces
requires

(analytics-based technologies)

enables

: Analytics level

supports

Sensing Usage

Reconfiguration

(IoT-based technologies)

support

Figure 13. Framework of Digital Innovation Moves

: Device level
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As shown in Figure 6.2, the iterative process of strategic moves can be described by:
•

Co-evolution moves require reconfiguration moves. Organizations identify attractive market
positions and increase their agility and dynamism with co-evolution moves. For this,
organizations analyze the market requirements and customer needs, which, in turn, requires
orchestrating their resources to efficiently and effectively utilize digital innovation initiatives.
At GP PRO, we saw how the organization interacted with customers, reflected customer
feedbacks, and updated the requirements in the pilot sites at the experimentation stage. Then,
it consolidated digital architectures integrating them with overall IT strategies.

•

Reconfiguration moves enable the development of renewal moves. Renewal can be achieved
by creating new sources of competitive advantages and concatenating a series of temporary
advantages over time (Tanriverdi et al. 2010). To do so, organizations need to invest in their
capabilities that maintain and improve their market positions (Sirmon et al. 2010). Thus,
organizations’ reconfiguration of IT resources, partnerships, and business processes enables
them to create new sources of competitive advantages in dynamic business environments. An
example of GP PRO illustrated that, in order to extend the IoT-based initiative to the
platform-based ecosystems, the organization established the strong partnerships with other
service providers as well as restructuring the business units (e.g., KOLO team). As a result, it
released the KOLO Smart Monitoring System in the market.

•

Renewal moves impact further co-evolution moves. Organizations’ renewal moves provide an
opportunity to invest in new technology and information features that may increase the
platform’s value propositions (Rolland et al. 2018; Sandberg et al. 2014). At the same time,
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they can build up technical and informational obligations as organizational risks (Rolland et
al. 2018) that may hinder co-evolution moves for further digital innovation. For example, GP
PRO recognized that the organization needs to keep looking for the next big idea to be
sustainable in dynamic business landscapes; for this, it identified other competitor moves that
have a similar system in the market. As such, the roadmap development at the organization
stage may help the organization move forward towards obtaining better competitive position
in the market.
On the other hand, the layered process of architectural moves can be described by:
•

Sensing usage moves supports analyzing traces moves. At the device level, organizations
embed IoT technologies into physical products (e.g., towel dispensers) to sense usage data.
To effectively utilize the data and provide better customer services, sensing usage moves
require the organization to analyze the traced data. As IoT-enabled devices generate
enormous amounts of data, it is critical to develop data management and analytics skills (Lee
and Lee 2015; Weinberg et al. 2015); at the same time, data analytics is rapidly emerging as
IoT technologies improve decision making (Marjani et al. 2017). Accordingly, sensing usage
moves at the device level can be the foundation for analyzing traces moves at the analytics
level to help organizations make better decisions in dynamic business environments. For
example, GP PRO sensed the consumption or usage patterns by installing IoT-enabled
sensors to its devices (e.g., towel dispensers); then, it analyzed the traced data and enabled
customers to be alerted in real time and manage the anomaly issues easily and timely. As
such, GP PRO provided better custodian management solutions to customers by extending
the IoT-based sensing usage moves to the analytics-based analyzing traces moves.
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•

Analyzing traces moves facilitates co-creating services moves. Co-creating services moves
can be regarded as the top layer of digital infrastructures (Constantinides et al. 2018), based
on analytics- and device-level components. For instance, the interconnection of sensing and
actuating devices with data analytics provide the capability to share information across
platforms through a unified architecture (Marjani et al. 2017). Specifically, analyzing traces
moves, as a generative digital technology (Lehrer et al. 2018), allow organizations to draw on
in-depth and real-time data analytics (Constantinides et al. 2018; McAfee et al. 2012). As
such, analyzing traces moves play a critical role as a key organizational resource to provide
value (Lehrer et al. 2018) through co-creating services moves based on platform
technologies. In the GP PRO case, we found that the organization leveraged value-added
services by framing data analytics technologies, and that it also integrated other partners’
devices into its unified system (i.e., KOLO Smart Monitoring System). As such, those
endeavors extended the analytics-based architecture to the platform-based architecture,
leading to facilitating co-creating services moves.

Importantly, based on our empirical analysis, strategic moves and architectural moves entangle
in digital innovation initiatives. Architectural moves are directly related to strategic moves, in
that strategic moves are a key input for architectural moves (Tiwana and Konsynski 2010;
Versteeg and Bouwman 2006). These entanglements of strategic and architectural moves can be
described by:
•

Strategic moves leverage architectural moves. For instance, in the GP PRO case, coevolution moves entangled with sensing usage moves to identify an attractive market position
and give concrete shape to a transformation towards a service-dominant business based on
IoT technologies. Reconfiguration moves also leveraged the technological and relational
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environments for analytic- and service-level architectures to commercialize the product and
service offerings.
•

Architectural moves support strategic moves. For example, in the GP PRO case, an IoTenabled architecture with architectural moves encouraged the organization to further update
its strategic moves by identifying how other organizations utilize the collected data and
monetize them (as other co-evolution moves). The platform-based co-creating services
moves provided an essential environment for the organization to strategically establish
partnerships with other service providers (reconfiguration moves) and to develop the product
and service offerings (e.g., KOLO Smart Monitoring System, renewal moves).

VI.3

Theoretical and Practical Implications

From a theoretical standpoint, this dissertation contributes to the digital innovation literature by
emphasizing the strategic and architectural perspectives on digital innovation. Prior studies have
called for research on the transformative impacts of digital technologies on product-oriented
organizations (Piccinini et al. 2015; Westerman et al. 2011) and on holistic frameworks of digital
transformation towards a service-dominant business (Kohli and Melville 2019; Vial 2019). In
this dissertation, we propose digital innovation moves as combinations of strategic moves (i.e.,
co-evolution, reconfiguration, and renewal) and architectural moves (i.e., sensing usage,
analyzing traces, and co-creating services) to explain digital innovation initiatives in the context
of business transformation. Our proposed framework of digital innovation moves provides a
theoretical foundation for how product-oriented organizations develop digital innovation
initiatives over time (1) by pursuing strategic and architectural moves along with different digital
technologies and (2) by emphasizing the entanglements of those moves to successfully leverage
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the initiatives towards business transformation. As such, this dissertation extends the existing
body of knowledge on digital innovation and transformation, specifically in the context of
product-oriented organizations as discussed in Section 6.1, and more broadly through analytical
generalization (Lee and Baskerville 2003; Yin 2013) as discussed in Section 6.2.
The dissertation also contributes to service innovation research. In the digital age, productoriented organizations have had a competitive pressure to move from a product-dominant
business to a service-dominant one (Barrett et al. 2015; Goduscheit and Faullant 2018; Iansiti
and Lakhani 2014). Lusch and Nambisan (2015) specifically proposed that the broadened view
of service innovation (including service ecosystem, service platform, and value co-creation)
enables organizations to successfully achieve service innovation with digital technologies. In this
sense, we provide a detailed process of how product-oriented organizations facilitate a platformbased architecture to co-create services by managing service-oriented opportunities and risks in
dynamic business landscapes.
Furthermore, according to Skog (2019), “a longitudinal perspective of digital transformation is
needed to address digital transformation dynamics, directed towards understanding its sequential
and cumulative nature and why and how organizational actors may come to redirect
transformation trajectories over time.” (p. 31). Based on our theoretical framing, this dissertation
exemplifies the innovation trajectory of incumbent product-oriented organizations towards a
service-oriented business through four different stages—(idea-focused) initiation, (technologyfocused) experimentation, (customer-focused) commercialization, and (process-focused)
organization. Moreover, we found that this innovation trajectory constitutes through entangled
strategic and architectural moves based on organizational capabilities across initiatives. Hence,
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our longitudinal study complements digital transformation research by advancing knowledge on
digital transformation dynamics in the context of product-oriented organizations.
From a practical standpoint, this dissertation provides industry practitioners with insights for
embracing digital technologies and developing digital innovation initiatives. Specifically, it helps
practitioners (1) orchestrate appropriate digital innovation moves at various stages, (2)
effectively configure innovation moves with digital technologies, (3) develop digital innovation
initiatives from idea generation to internal experiment to commercialization, and (4)
operationalize roadmap development with management tools. These insights enable practitioners
to sense and respond to the challenges and opportunities they encounter in digital innovation
initiatives.
In addition, digital technologies affect transformation of existing business models, structures, and
processes in organizations (Kohli and Melville 2019; Nambisan et al. 2017), and organizations
need to consolidate key resources, activities, customer relationships, and operational and sales
channels into integrated systems based on layered modular architectures (Strutynska et al. 2019).
Accordingly, this dissertation provides insights into how practitioners consolidate organizational
resources to transform their business models (towards a service-dominant business) by exploring
the development of a value co-creation roadmap and related management tools for digital
innovation initiatives. The road-mapping can be regarded as a strategic decision framework for
supporting digital innovation activities (Lee et al. 2013) that becomes increasingly important
when future directions are obscure and uncertain. Thus, from a clinical inquiry perspective, this
dissertation offers practical guidelines in which practitioners can facilitate short-term and longterm activities and effectively allocate resources on digital technologies into a coherent roadmap
of the initiative.
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From theoretical and practical perspectives taken together, this dissertation provides insights and
recommendations for incumbent product-oriented organizations to effectively manage their
innovation initiatives with digital technologies. In a sense, we posit the following propositions to
support both theoretical and practical advances. First, our practical insights raise the question of
how product-oriented organizations with a lack of relevant knowledge and technologies facilitate
digital innovation initiatives while mitigating incongruences among stakeholders of the
initiatives. In response, GP PRO adopted a transformative metaphor of ‘connected restroom’ or
‘future of washroom’ to advance a shared understanding of a service-dominant business during
the initiatives. Thus, we propose:
•

Proposition 1: An organization will more likely succeed in business transformation through
digital innovation if it adopts a transformative metaphor to guide the process and mobilize
participants.

Second, as mentioned earlier, strategic moves and architectural moves are intertwined during the
initiative stages. Restated, strategic moves leverage architectural moves while architectural
moves support strategic moves, when incumbent product-oriented organizations develop digital
innovation initiatives. In particular, strategic moves facilitate technological and relational
environments, which help the organizations build the service-oriented architectures (e.g., IoT,
data analytics, and platform-based architectures); as a result, it provides a foundation for
transformation towards service-dominant businesses. Therefore, we propose:
•

Proposition 2: An organization will more likely advance digital innovation towards
successful business transformation by letting strategic moves drive architectural moves.

106

Third, digital transformation refers to the emergent processes of holistic organizational change(s)
for value creation and appropriation driven over time by digital innovation initiatives. Although
incumbent product-oriented organizations strategically and architecturally move towards servicedominant businesses, the organizations need to effectively organize and distribute their structures
and processes with stakeholders such as insiders and outside partners. For instance, GP PRO
recognized the importance of a coherent and integrated roadmap for future initiative moves. At
the organization stage, GP PRO focused on the roadmapping process and framework, tying its
vision, business goals, and strategic initiatives with layered platform-based architectures
established by digital innovation moves. Hence, we posit:
•

Proposition 3: An organization will more likely consolidate digital innovation as part of
business transformation by effectively organizing digital innovation initiatives in accordance
with digital innovation moves (strategic and architectural moves).

Fourth, the experimentation stage plays a critical role in validating the feasibility of servicedominant ideas by testing internally developed IoT-enabled devices in external pilot sites. This
external experimentation enables organizations to analyze device, market, and customer
requirements and actualize the product and service design for commercialization. Particularly in
the case of GP PRO, significant leadership changes accelerate the transition from
experimentation to subsequent commercialization, for example, by scaling down the business
focus to customers. Hence, we propose:
•

Proposition 4: An organization will more likely successfully transform towards a servicedominant business based on digital innovation by transitioning from early experimentation to
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subsequent commercialization to acquire requisite feedback on product and service
offerings.
Fifth, digital platforms provide an open, participative infrastructure for co-creating value in
competitive dynamics, which leads to successful service-dominant businesses. As a substantial
layer of IT architecture, a platform-based architecture requires other foundational layers based on
digital technologies such as IoT and data analytics technologies. Hence, in order to pursue value
co-creation towards service-dominant businesses, organizations need to develop the platform
architecture interlayered with device and analytics technologies. Thus, we posit:
•

Proposition 5: An organization will more likely successfully pursue value co-creation by
relying on a layered platform architecture to advance product and service offerings based on
IoT and data analytics technologies in partnerships with other providers.

VI.4

Limitations and Future Research

Researchers and practitioners should be aware of the limitations of this dissertation as a fertile
ground for future research and practice. First, we adopted qualitative research based on a case
study method and a clinical inquiry approach within the single context of GP PRO. According to
Miles et al. (2014), a single process study may limit the ability to conduct comparisons or
generalize findings to other contexts. Nonetheless, with the limited generalizability, the single
study can be balanced against the advantages of its attention to context, dynamics, and multiple
stakeholder perspectives (Mason 2002). In a sense, this dissertation provided a rich description
of the situation at GP PRO, of its digital innovation initiative, and of our interventions, to help
other researchers assess our findings and apply them to other contexts (Lincoln and Guba 1985).
To gain an unbiased understanding of the problem context, we triangulated between different
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data sources (Table 4), used multiple methods and investigators to interpret the data, and
iteratively sought feedback on our interpretations from key practitioners at GP PRO. Mason
(2002) noted that “whatever else you do, you should make some claims for the wider resonance
or generalizability of your explanations which are based on the rigor of your analysis” (p. 196).
As such, although this dissertation is limited to the GP PRO context, this does not rule out the
possibility of generalizing from description to theory (Lee and Baskerville 2003; Yin 2013).
Accordingly, the theoretical generalization through our collaboration with GP PRO provides
insight into research contexts similar to the situation at GP PRO with digital innovation
initiatives to transform business approaches. Still, we encourage future research to critically
examine our understanding of digital innovation initiatives and apply it mindfully to different
organizational settings.
Second, in this dissertation, we strived to clarify and systematically use our conceptual
definitions. However, there are still conceptual challenges associated with digital innovation and
transformation. Digital innovation and transformation are complex and chaotic phenomena,
particularly in traditional product-oriented organizations (El Sawy et al. 2010). The established
discourse on digital innovation still lacks a shared vocabulary and coherent framework in the IS
discipline (Nambisan 2018). Hence, further conceptual development and clarification are critical,
in that it helps organizations successfully implement digital innovation and transformation (Matt
et al. 2015). In this dissertation, digital innovation refers to the use of digital technology to
generate or change market offerings as well as business models, structures, and processes.
Digital transformation refers to emergent processes of holistic organizational change(s) for value
creation and appropriation driven over time by digital innovation initiatives. As such, this
dissertation regards digital transformation as cumulative results of digital innovation initiatives
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based on different digital technologies; restated, digital innovation is a foundation for
longitudinal digital transformation. In spite of our endeavors in this dissertation, we urge other
researchers to make conceptual and empirical efforts that bring further clarity to this issue.
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APPENDICES
Appendix A: Interview Protocol
Interview guidelines:
•

At the beginning of the interview, the participant will be informed about the study
purpose and be reminded not to use any names or share information that can identify
other people.

•

Research Question: How does an organization embrace digital innovation to transform
toward a service-dominant business?

Note: The following bullet points represent the planned universe of questions that may be asked.
Not all questions are relevant for all the informants, and therefore the actual questions asked
during interviews will depend on the informant’s role within the organization. Moreover, since
this study involves semi-structured interviews, other relevant questions may be generated during
an interview based on the informant’s responses. The interviews will usually take 45-60 minutes
with an estimated 15-20 interviewees.
•

How long have (had) you worked for the digital innovation project? How can you best
describe your role in relation to the digital innovation project?

•

How does the organization strategize the digital innovation project?
o Is there a planning process for the project? How does it work?
o What are the goals and target areas of the project?
o What are the steps through which the organization strategizes the project?

•

How does the organization pursue the strategies for the digital innovation project?
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o How has the project been implemented?
o What are the key activities during the project? Who are involved in these
activities?
o Has there been relationships with external stakeholders during the project? If so,
how does the organization collaborate with external stakeholders? How do
external stakeholders influence the process or consequence of the project?
•

How has the organization addressed challenges during the digital innovation project?
o What are the key problems encountered during the project?
o What are the key barriers encountered towards transforming the product-oriented
business into a service-oriented business?

•

What are the key enablers towards success during the digital innovation project?
o What is the level of success in the project?
o What cultural and organizational changes have helped increase the value of the
project?
o How has the project been supported by various stakeholders?

•

What are (potential) outcomes in terms of productivity, transformation, and innovation?
o What outcomes have been identified?
o How has the project been evaluated?
o How has the project impacted the organizational performance and innovation?
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Appendix B: Coding Scheme

Concept

Code

Definition

Example

Strategic Moves

SM

Organizational moves to meet competitive (e.g.,
gaining advantages over others) and corporate
(e.g., market positioning, product choices)
strategies in the context of digital innovation

-

Co-evolution

CE

Identifying attractive market positions while
increasing an organization’s agility and dynamism
through digital technologies

The new venture development group initially focused
on developing an internal incubator for GP PRO,
saying, “Let’s find ideas that we can incubate.” We
can go out and test to see if there is a market there to
spin up and run with. There was a core of us who
were investigating these different opportunities. We
focused on a project to test whether people are
willing to pay for a premium restroom alternative at
high-traffic events.

External co-evolution

CEE

Identifying attractive market positions, adapting
competitors’ actions, and sensing emerging or macrolevel patterns

Other companies … have heavily brief presentation
of their IoT products. … that competitive pressure
that was really significant.

Internal co-evolution

CEI

Increasing an organization’s agility and dynamism
with a new IT-enabled capability

We had begun to develop dispensers, putting sensors
in them. However, we had no idea how to build the
platform itself, the middle layers at the application
level, and all of those types of things. That’s why we
did the vendor selection before the experimentation
stage … While acknowledging as a company that we
needed to outsource in order to build our capability,
we still wanted to build it with an internal focus.

RC

Rapidly orchestrating an organization’s innovation
capability to meet market requirements

We’re actually in the process of migrating from
completely external development resources to
internal over next two years.

RCI

Orchestrating IT resources to improve an
organization’s innovation capability

… a group called new venture development carved
out, we’re not going to use the internal IT group. …
we’ll go use consultants. We may hire our own team,

Reconfiguration

IT resources
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but we’ll kind of insulate this team. … gave us some
advantage. And then hiring us form the outside.
Interfirm relationship

RCR

Orchestrating the relationship with other firms or
partners

… pursuing some partnership opportunities … that
would help us build the platform.

Business process

RCP

Orchestrating the business processes in the
organization

This sort of digital transformation where we’ve, all
the business processes for the company have been
digitized into a common platform.

RN

Creating new sources of competitive advantages and
concatenating a series of temporary advantages over
time through digital innovation

We talked about customer experience. The next is
waste reduction. … maximizing the consumable that
we put into the dispensers.

AM

Organizational moves to reconfigure the
organizational structures or layers with different
digital technologies

-

Sensing usage

SU

Embedding the capability to sense the usage or
consumption of a product based on IoT technologies

We put sensors and communication technology into
our premium high-end dispensers and we’re selling it
to the customers. … much easier to get the dispenser
functionality and technical functionality where it
needed to be. And then, we could quickly go and
scale for customers.

Analyzing trace

AT

Enhancing managerial decision making by analyzing
traces of the usage or consumption of a product based
on data analytics technologies

… thinking about other data sources that are
important, relevant, and sensor based. … what the
solution that I bring to my customer … create
additional value.

Co-creating value

CV

Collaborating with partners to create services for
demand- and supply-side users based on platform
technologies

We’ve just done our first partnership and it was very
loosely structured. That’s other service providers. …
We could be in a position to be more of the integrator
or the center through the platform.

Renewal

Architectural Moves
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Appendix C: Evidence of Digital Innovation Moves
C.1

Evidence of Digital Innovation Moves at the Initiation Stage

Digital Innovation Move

Co-evolution

Manifestation
• At the initial stage, we had an innovative spirit; however, we did not
have any expertise … When we started out, we had everything in
concept, but we could not structurally handle it, because each
dispenser functioned and was manufactured differently … I could see
that we were struggling to move forward … Therefore, we had some
debate about whether we should go forward with the IoT.
• The new venture development group initially focused on developing
an internal incubator for GP PRO, saying, “Let’s find ideas that we
can incubate.” We can go out and test to see if there is a market there
to spin up and run with. There was a core of us who were
investigating these different opportunities. We focused on a project to
test whether people are willing to pay for a premium restroom
alternative at high-traffic events.

• We started meeting people at innovation fairs … We met with a
company, EasyCube, which is one of our competitors. EasyCube is
an independent device management company. It is seeking the same
things we are starting to seek.

Strategic
Move

Reconfiguration

Architectural
Move

• We were really good at developing the devices and their hardware in
the traditional industry … However, we had to outsource the cloud
piece to a third party because we did not have the skills in-house.
• We tried to get people more aligned with what their core strengths
and skillsets. This is a major pillar of our guiding principles for
restructuring the organization.

Renewal

• We came into develop a multiple different business models and
potential alternatives. … One of them focused on customer
experience.
• From a program perspective, we’ve adapted, learned, and grown over
time … From a device perspective, we are still growing in that we are
still asking, “How do we improve the business value? How do we
make it better?,” not even beginning to scratch the surface of how to
digitally interact with the devices.

Sensing usage

• Fundamentally, if we have IoT technology, we install the sensors on
our dispensers and will be able to get the data. We contemplate what
that data allows us to do … In a sense, we were completely
redesigning our most popular towel model. It would be an
opportunity to get the IoT technology into that with very little cost.
• Although most people would have fallen out of their chairs while
trying out different connectivity modes, we were working on an IoT
project. IoT has limitations in how to connect, and it includes a lot of
secrecy. There are a lot of issues around data … However, we could
not grasp the full complexity of connecting a whole bunch of things
at that time.
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• We had begun to develop dispensers, putting sensors in them.
However, we had no idea how to build the platform itself, the middle
layers at the application level, and all of those types of things. That’s
why we did the vendor selection before the experimentation stage …
While acknowledging as a company that we needed to outsource in
order to build our capability, we still wanted to build it with an
internal focus.

Analyzing traces

• How would we create a business based on the value of information
and how to monetize the value of the data derived from the
equipment? … We can actually create a business by transforming
data into something valuable.
• You have sensors to acquire data. Whatever you’re measuring,
you’ve got that data into a valuable information. Then, you can store
it and communicate with the system.
• GP does not know how to produce a smart bathroom, widely
underestimating how difficult it is … We were going to hire people
to help us build the devices and platforms. We hired our initial set of
consultants to build a platform in May 2015.

Co-creating services

• We’re trying to understand how we create long-term value for our
businesses. However, there are not a lot of opportunities for
innovation in the industry … If we have a business like a kind of
dispensing platforms … this is a potential way to drive business
values.
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C.2

Evidence of Digital Innovation Moves at the Experimentation Stage

Digital Innovation Move

Co-evolution

Manifestation
• Analyzing further gap analysis and capability-gap filling, GP was able
to begin to consolidate around what this program was going to be.
• I focused on managing a team of people who were working at our pilot
sites. We went out to customers and put the (IoT) sensors in the
dispensers. By installing the sensors, we wanted to receive feedback
and understand their impact. Then, we brought the feedback to the
businesses.
• We’re pretty well integrated because we had the pilot sites engaged
through that whole process of experimentation, providing some
guidance about how it would fit into our overall IT strategy.

Strategic
Move

Architectural
Move

Reconfiguration

• People need to collaborate and produce together … There are a couple
of different ways we could go, and we could increase our capability
from outside. We could bring in someone who has a much more
adaptive and iterative mindset and manages similar projects.
• One of the major conflicts is that … it’s very difficult to compromise
on the business side, the marketing side, and the technology side …
For example, our technology organization sits in Wisconsin, and we
sit here in Atlanta. If we had been a co-located organization, the
business side ideas would have been more closely shared with the
platform or software technology leaders.

Renewal

• We’ve been focusing on device capabilities and customer
expectations. That’s really what our value is for the organization as a
service. We do a nice job of providing potential solutions and then
letting the categories tell us which of those solutions will meet
customers’ needs.

Sensing usage

• We’ve adapted the cloud architecture which has grown to be the
standard. I think we’re well placed there … I guess the ability to adapt
our system as different IoT technologies come on board has been a
strength … Another example: we started out Wi-Fi and Bluetooth.
Because our architecture is modular, we can plug the Wi-Fi and
Bluetooth into our dispensers for communications.

Analyzing traces

• The dispenser produces data … When you open the (dispenser) cover,
it immediately sends data as a high priority event to the system … It
was also presented in our apps for a proof of concept to customers.

Co-creating services

• The notion that we should be a platform partnering with other
providers started at the very early stages … At the first ISSA, other
providers would come to us and say, “Hey, we’d like to be on your
system” … How can we partner and offer a platform to someone else?
… It was one of those things that was continuously pushed onto our
team.
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C.3

Evidence of Digital Innovation Moves at the Commercialization Stage

Digital Innovation Move

Co-evolution

Reconfiguration

Manifestation
• A motivation for us to get into the market and to get commercial was
our main competitor. … We participate in a national show (ISSA)
every year … for technology readiness or messaging to the market.
We showed our technology at the events before it was ready in the
market … At those events, we were ready to get to the customer and
became more visible in the market. Also, we often felt that the
competitive pressure was significant … we needed to move into the
market faster.
• We spend a lot of time on trying to understand what value we create
for the customers and what the customer needs to do
• I believe that I should be the one coordinating more of the next
generation of devices. Where do we need to be in the bigger picture?
How do we integrate better with some outside organizations? There
are others out there that would be awesome to have as partnerships
going forward.
• We had a lot of conflicts when we first started to commercialize …
People need the right environment to work in, the right culture, and
the right supporting capabilities in their work environment.
• There was a pretty dramatic scaling down … While we were putting
on the dashboard for the supervisors, we got down to some specific
things. This big dashboard is full of widgets and functions … For
example, from a supervisor perspective, we were trying to include
things like route optimization with core sets of information.

Strategic
Move

• From a customer’s perspective, we considered two types of value
propositions for the customers. One is tenant satisfaction, and that’s
the guarantee that you’re never going to run out … The other is waste
reduction … you’ll be able to see where you are best utilizing the
product as well as how you can help reduce waste.

Renewal

• KOLO was getting some momentum, and we were starting to lean in
on KOLO … This is a very big opportunity. It could transform GP
PRO in the core products that we offer.
• A minimum viable product gets us out into the market. Something you
can charge for and that has enough reliability that it won’t hurt our
brand. It doesn’t necessarily need to be perfect, but that’s where we’re
really focused today.
• We really need to move from this experimental phase to get closer to a
path of making money and to start learning what a true value
proposition is for our customers.

Sensing usage

• Look at our competitors. One of our competitors is taking a sensor
built in the back of the regular dispenser … We have an IoT solution
which is a big complex process. But we build this capability internally.

Analyzing traces

• The value of understanding data can change behaviors … That’s when
the pilot tests were all done. The proof of concept was done. Did we
see a new value through all of that to warrant commercialization?

Architectural
Move
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• We have a lot of data, and even our dashboards today are data-driven
… We’ve been framing it up as data analytics, leveraging the value
from a fairly broad network of data.
• Data analytics focus on the quality of the devices and good and
accurate data coming from the devices … We can do analysis on that
data to get that robust data for the restroom services.

Co-creating services

• Let’s make a viable business that can be a consumer (demand-side)
part of the platform as well as supply-side part … If we have those
capabilities in our platform, we can compete against whoever else
comes into that space.
• The customers want it all in one place, one unified platform. We’ve
had a longstanding relationship with outside partners which drive us to
create a full ecosystem and one-stop shop for the restroom IoT
services.
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C.4

Evidence of Digital Innovation Moves at the Organization Stage

Digital Innovation Move

Co-evolution

Reconfiguration
Strategic
Move

Renewal

Manifestation
• Successful senior leaders are looking for the next big idea that could
transform their business. I think looking around and recognizing this
could transform GP PRO … The next biggest task is trying to figure
out how technically precise we want the system to truly be. We’ve got
several competitors out there that have similar systems now.
• I don’t think that the detailed day-to-day roadmap works for
somebody that only wants to look at the plan. There are different
versions of the roadmap, … we should align and aggregate them into a
coherent vision to provide (future) direction.
• We work hard on trying to define a roadmap that makes the most
sense to create value for the business and knock down risks … There’s
coordination and a lot of cross-fertilization that goes into the roadmap
… We set our course (of actions) from our roadmap.
• We get our devices coming up through the other categories. We tie it
into cloud-based service management in terms of what the customer
actually sees from the platform and its user interface. One of the things
that we need to do as an organization is to expand the scope to include
more of the devices from an IoT perspective.
• We’re in the process of migrating from external development
resources—particularly platform and UI resources—to internal over
the next two years … The processes of working with our internal IT
group and the many people to convince of certain decisions has
expanded.

Sensing usage

-

Analyzing traces

• We’ve decided to use micro-strategy for an analytics platform, and we
just did it right. We want to review and make sure that the analytics
platform is good decision for our services.

Co-creating services

• There’s going to be some juggling in the future of how we manage the
multiple partners on the platform and still do what’s right for GP as a
whole … we’ve been taking a very collaborative approach to
partnerships, which is great, but our ultimate goal is to be the
integrator of these platforms.
• If we’ve got complimentary devices from our partners, we can
integrate them at the device level. We can do that integration at the
detailed edge level … The system is an architecture where you can
really get other devices from our partners connected at several levels.

Architectural
Move
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